THE 


AMERICAN JOURNAL 


OF THE MEDICAL SCIENCES. 


SEPTEMBER, 1910 


ORIGINAL ARTICLES. 
THE THERAPEUTIC ACTION OF DIGITALIS. 


By V. E. HenpeErson, M.D., 


ASSOCIATE PROFESSOR OF PHARMACY AND PHARMACOLOGY IN THE UNIVERSITY OF TORONTO, 
TORONTO, CANADA, 


Since Withering, in the years 1776 to 1779, by careful observation 
established the therapeutic powers of digitalis, this drug has formed 
one of the most valuable weapons which the physician possesses. 
Withering’s directions for its use and his descriptions of its dangers 
are exceedingly valuable, and have not always been enriched, but 
rather obscured by much of the work of subsequent observers. An 
exact pharmacological knowledge has only been obtained, however, 
by the studies of the past few years, and one of the reasons for this 
has been the lack of an exact physiological knowledge of the action 
of the heart. 

The cardiac muscular mass maintains, when furnished with proper 
supplies of salts, oxygen, and foodstuffs, an automatic activity. 
Each cell, and hence the whole mass, may be considered as possess- 
ing the following physiological properties: irritability, contractivity, 
ryhthmicity, conductivity, and tone. ‘The functioning of the whole 
heart may be influenced either by the cardiac centre, through the 
vagus and sympathetic nerves, or by chemical changes occurring 
in the heart muscle. ‘The vagus nerve carries fibers, which, when 
stimulated, may depress each and all of the physiological properties 
referred to above; the most evident fact is the decrease in rhythm 
and contractivity. Drug stuffs may introduce such chemical changes 
in the muscle cell that any one of these properties is affected alone, 
or several of them at the same time, but not necessarily to the same 
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extent nor in like manner. For example, in a certain stage of the 
action of choral upon the heart muscle, its rhythm alone is decreased ; 
its other properties are apparently unaltered. Camphor promptly 
overcomes this depression and restores the rhythm. Digitalis has 
a much more complex action. First, it has a very marked stimu- 
lant action on the cardio-inhibitory centre and on vagus nerve 
endings in the heart, and consequently decreases rhythm. Roughly, 

the higher the rate above normal, the greater this effect is, while if 
the rate is normal the effect is very slight and even absent. ‘The 
next most important action seems to be upon the tone and contrac- 
tivity of the heart muscle acting on its cells directly. ‘The contrac- 
tivity is increased and more blood, in consequence, “expelled at each 
beat. Its tone is also increased, and hence a decrease in the volume 
of the cavity of the heart, and decrease of dilatation, if this exists. 
These two properties also undergo little or no change with thera- 
peutic doses if the heart muscle is normal, while the change is very 
marked if the heart is dilated. Conductivity is depressed. ‘This is 
important, for often the first sign of the cumulative action of the 
drug is due to this fact, and is manifested in the slow ventricular 
rhythm, while the auricle continues to beat more rapidly (heart 
block). ‘The action upon the vessels is primarily to increase their 
tone, and hence increase the blood pressure. This action, however, 
appears to be slight in therapeutic doses. More recent studies have 
shown that it tends to dilate the coronary vessels and those of the 
kidney (Léwy). ‘That we are able to make such a precise state- 
ment of the pharmacological action of digitalis is due to the physio- 
logical work of Baskell, extended by Engelmann, Langendorff, 
Hering, Bock, and others, and the pharmacological work of Williams, 
O. Frank, Gottlieh and Magnus,' and Béhme.? 

The studies of Schmiedeberg, Kiliani, Homolle, Nativelle, and 
Cloetta have shown us that digitalis contains probably more than 
one glucoside, and that these glucosides are not stable and are 
exceedingly difficult to isolate. Such a series of experiments as 
those of Haynes*® has forced us to recognize that the active prin- 
ciples are present in very varying amounts in the crude drug when 
gathered at different times and in different localities, and as a result 
in the galenical preparations made from them: Hence the necessity 
for pharmacological standardization. 

The work of Fraser,* Feist, and ‘Thoms’ has shown that strophan- 
thus contains an active principle which is similar in its action to digi- 
talis, and differs from it only in being more irritant and somewhat 
more rapid in its action. This fact has become of great importance 
since Fraser succeeded in isolating from Strophanthus kombé, an 


1 Arch, f. exp. Path. u. Pharm, 1905, li, 30. 2 Ibid., lii, 346, 
3 Biochem. Jour., 1906, i. 

4 Trans. Royal Soc., Edinburgh,, 1890. 

5 Pharm. Zeit., lii, 699, cited in the Jahresbericht d, Pharm., 1907, 42. 
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amorphous glucoside whose isolation is easy and which may be readily 
obtained pure. Thoms has succeeded in isolating from Strophan- 
thus gratus a crystalline glucoside which has similar advantages. 

It was on account of the ease with which a pure strophanthin of 
known pharmacological activity could be obtained that Fraenkel® 
selected this representative of the digitalis group for intravenous ad- 
ministration. ‘The advantages that he obtained by intravenous injec- 
tion were, first, the great decrease in time between administration and 
evident pharmacological action. Strophanthin given per os usually 
does not act for at least seventeen hours; digitalis often not for 
thirty-six hours. Subcutaneously strophanthin in just toxic doses 
acts in four or five hours when administered to a rabbit, while digi- 
talinum requires twenty-four hours or more. Intravenously the 
action is fully established in thirty to sixty minutes. Secondly, the 
certainty of absorption; both strophanthin and the glucosides of 
digitalis are irritant and slowly absorbed in the intestines; there is, 
in consequence, great danger of irritating the stomach, of increased 
peristalsis, and in consequence a loss of a varying amount of the 
dose administered. Owing to the irritant nature of these glucosides, 
administration per os is often contra-indicated. ‘This property also 
makes their subcutaneous administration painful; the pain, except 
the skin prick, when administered intravenously, is, of course, absent. 
Thirdly, in many cases a single injection will produce as much bene- 
fit as a week’s treatment with digitalis per os. As in the two cases 
reported below, a single injection was sufficient completely to restore 
broken cardiac compensation. ‘The method had this further ad- 
vantage; that one can tell in an hour or two whether digitalis will 
aid the case or not; and if it fails, one can try some other procedure 
without the long wait entailed if administration per os be adopted. 

The first case which I report illustrates these points very well: 

CasE I.—J. McB., aged sixty-five years, has led a worrying life; 
generally in good health until three years ago, since when he has 
had several attacks of cardiac weakness. ‘The present attack began 
about six weeks ago, but has been much worse during the past 
week, so that the patient has been confined to bed. Status presens: 
Patient robust, muscular; arteries somewhat sclerosed ; pulse, 140 (?) ; 
at apex 160 beats were counted, irregular, weak; blood pressure, 160 
cm. of water; diastolic pressure, 120 (the measurements were made 
with a von Recklinghausen sphygmomanometer). Cardiac dul- 
ness from one-half inch to the right of the sternum to the mid- 
axillary line. Area of pulsation from one-half inch internal of the 
mammary line to the midaxillary line in the fourth, fifth, and sixth 
interspaces. Marked liver pulsation. Liver one inch below the 
sternum, one and one-half inches below the right costal margin in 


® Arch. f. exp. Path. u. Pharm. 1904, li, 84; Therap. Monatssch., 1909, xxiii, 109; Arch. 
f, exp. Path. u. Pharm, 1907, lvii, 79; 1908; Suppl. Bd., 88. 


316 HENDERSON: THE THERAPEUTIC ACTION OF DIGITALIS 


the mammary line. Some oedema about the ankles. ‘The quantity 
of urine has been failing, and up to the time of examination, 8 P.M., 
only two or three ounces has been passed since the preceding even- 
ing. Cheyne-Stokes respiration of the following type: 


Pulse. Systolic Diastolic Differ- Work. 
pressure. pressure, ence. 
1 mg. of strophanthin intravenously. 

December 12, 8.55 P.M. ‘ 6300 
December 12, 9.30 p.m. 66 4620 
December 12, 9.45 p.m. 64 5760 
December 12, 11.00 p.m. 60 4800 
December 13, 6.00 p.m. 64 5312 
December 19 . 64 5284 


At 8.55 the amplitude of the pulse, both felt with the finger and 
as observed in the swinging of the sphygmomanometer needle, seemed 
better. At 9.45 several ounces of urine was passed, and urine was 
passed ‘again at eleven o’clock. On the following day the liver 
pulsation was absent, though the liver was still palpable and about 
one-half inch below the right costal margin. ‘The area of cardiac 

. nd rT 
pulsation and dulness was slightly less than it had been. ‘The 
Cheyne-Stokes respiration had completely disappeared. Beyond 
rest in bed no other treatment of importance was adopted. A sub- 
sequent attack, which came on some months later, was relieved in 
the same manner. 

Case II.—Female, aged twenty-three years. Has a severe mitral 
insufficiency, and has suffered on several occasions from broken 
compensation. The use of digitalis has in all cases been sufficient 
to restore the compensation in about a week. After some undue 
exertion the present attack occurred. During the past two days 
less than eight hundred cubic centimeters of water has been passed, 
and signs of oncoming oedema are quite manifest about the ankles. 
When seen on April 30, 1909, there was slight dyspnoea, and the fol- 

lowing pressures were noted: 
Pulse. Systolic Diastolic Differ- Work. 
pressure, pressure. ence. 
April 30,1909, 4.00pm. . . . . . . 182 56 116 40 5280 
April 30,1909,4.15p.m. . . . . . . 180 114 7128 
April 30, 1909, 4.45 p.m. 90 116 5400 


April 30, 1909, 6.10 p.m. 116 5632 
80 112 5 5280 


During the twenty-four hours ending on the morning of May 1, 
four thousand cubic centimeters of urine was passed, and on the 
subsequent days about fifteen hundred. Rest in bed was sufficient 
to bring about a restored compensation. 

It is hardly necessary to repeat what is well known in regard 
to the indications for the use of digitalis or of strophanthin as its 
substitute. It might, however, be of value to point out some of the 
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cases in which a failure to obtain a successful result will be observed. 
Fraenkel has drawn attention to the fact that a successful use cannot 
be expected when the cause of the cedema or ascites is entirely due 
to a kidney trouble, but that digitalis can only aid in these cases 
when there is a failure of circulation due to secondary cardiac 
failure. In sepsis or in acute pneumonia, when the intoxication 
has already become intense, and the pulse has become very rapid 
and weak, strophanthin has no effect in decreasing the rate or in 
strengthening the beat. 

Case III.—Mrs. E., aged 45 years. A severe lobar pneumonia, 
affecting both lungs, with high fever and every sign of marked in- 
toxication; gave premature birth to a child of seven months. At 
the time of the administration of strophanthin, she had a weak, 
rapid pulse, which could not be counted at the wrist, but was at 
least 180 at the apex. Venesection had failed to give relief. No 
improvement in either rate or force of the heart beat could be 
observed. 

In a case of sepsis supervening after pregnancy, and in a case of 
septicemia in a child of eleven, equally unsuccessful results were 
obtained. I might note in passing that many of the clinicians who 
use digitalis in pneumonia resort to its administration at an early 
stage of the disease, and von Jaksch’ advises its use in sepsis as 
soon as the increase in cardiac rate is observed. 

An experiment on a dog which contracted pleuropneumonia 
while in the laboratory gave an opportunity to repeat the clinical 
experiments under more favorable conditions. ‘The dog was given 
morphine, and then pithed; artificial respiration was then under- 
taken; the chest was opened, cannule placed in carotid and jugular, 
and the ventricle attached toa myograph. Rate, 120; mean pressure, 
80; 1 mg. strophanthin intravenously had no effect during the 
succeeding thirty minutes. ‘The blood pressure fell to 70. The 
vagi were stimulated, but a strong current was needed to pro- 
duce any effect. Vagus arrest was not obtained with the current 
available, and the deduction was made that the vagus effect on the 
heart was not normal. Further experiments of this type will be 
carried out in the near future. 

I feel that Fraenkel’s method of intravenous administration of 
strophanthin puts into the hands of the physician a very valuable 
means of overcoming cardiac weakness promptly, and, in conse- 
quence, must prove a very great boon. The mode of application 
is so certain, its effect so striking, that it might almost awake a sus- 
picion that such drastic action might damage the heart. It might 
be felt that, in order to maintain the circulation when the cardiac 
rate is so suddenly decreased, a very great increase of Work must 
be done by the heart. This is certainly true for each individual 


7 Therap, Monatssch., 1909, xxiii, 78, 
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beat, but if one takes the total amount of work done during a unit 
of time, this is by no means necessarily the case. If one admits 
that von Recklinghausen® is correct in judging the relative amount 
of work done by the heart by the product of the difference between 
diastolic and systolic pressure and the rate per minute, the two 
cases quoted above indicate two of the different results which may 
be seen. It will be noticed that in the fifth column the product of 
the difference and the pulse rate is given, and that in the first case 
a definite decrease in the work done is shown, while in the second 
case there is at first an apparent rise, though the work finally is by 
chance identical with that performed by the heart before treatment. 
We must, however, remember that even if the heart is doing a greater 
amount of work in each interval of time, we have increased its 
ability to do work owing to the increase in the contractibility of the 
muscle cells, and have also decreased the danger of cardiac failure 
by increasing the tone of the heart muscle. We have also probably 
improved the nutrient conditions of the muscle, as digitalis increases 
the flow through the coronary vessels. 

Attention might perhaps be drawn to the results obtained by 
Pohl’ and Léwy.” ‘The latter showed that if digitalis be given in 
combination with acid, the glucosides quickly decrease in activity. 
This is, of course, a well-known type of chemical incompatibility. 
Pohl has, however, called attention to the danger of pharmaco- 
logical incompatibility, and has shown that the combination of 


quinine with digitalis decreases the latter’s cardiac action. ‘The 
same seems to be true of potassium salts and of caffeine, while alcohol, 
chloroform, and liquor ammoniz anisatus aids its action. Mor- 
phine and codeine seem to decrease the rate of absorption, and 
hence decrease the effectiveness of the drug stuff. 


DIGESTIVE OR ALIMENTARY HYPERSECRETION OF GASTRIC 
JUICE." 


By Jutrus FrrepENWaLD, M.D., 
PROFESSOR OF GASTRO-ENTEROLOGY IN THE COLLEGE OF PHYSICIANS AND SURGEONS, 
BALTIMORE, 


DiGESTIVE or alimentary hypersecretion is a condition in which 
abnormally large amounts of gastric secretion are obtained after 
the introduction of an ordinary test meal, although the fasting 
stomach contains but a few cubic centimeters of juice. The latter 


8 Arch. f. exp. Path. u. Pharm. 1906, lv, 375, 412. 

* Therap. Monatsschr., 1909, xxiii, 110. 10 Wien. klin. Woch., 1906, No. 39. 

1 Read at a meeting of the Association of American Physicians, Washington, D. C,, 
May 4, 1910. 
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finding distinguishes this condition from continuous hypersecretion. 
This disorder was first described by Straus,? who pointed out that in 
some forms of hyperacidity relatively large quantities of a thin, 
watery, gastric secretion were obtained one hour after a test break- 
fast. He attributed this condition to the disturbance of the starch 
digestion on the ground that the undissolved starch acted as a 
stimulant to the further secretion of hydrochloric acid. Zweig and 
Calvo* investigated this condition more fully. They employed the 
Sahli test meal as a means of distinguishing it from other conditions 
and designated it “Alimentary Hypersecretion.”” They differen- 
tiated alimentary hypersecretion from the larval hyperacidity 
described by Straus and by Schiiler* characterized by the following 
symptoms: (1) The formation of amidulin; (2) an increased 
amount of stomach contents; (3) a lowered specific gravity; and (4) 
a lowering of the freezing point. 

The typical symptoms of hyperacidity are present in larval hyper- 
acidity, and yet the contents removed after the test breakfast reveal 
a normal percentage of free acid. Straus and Schiiler assume that 
in these cases there is actually a hyperacidity, which is not revealed 
because the examination of the gastric contents is made an hour after 
the test breakfast has been taken. It is possible that the increased 
quantity of acid secreted at first (secretio celer et magna) is soon 
neutralized by the so-called diluting secretion, so that the amount 
of acid in the test breakfast is found to be normal or subnormal. 
Elsner’ working under the direction of Boas, again called attention to 
this condition, and Boas* more recently investigated this question 
and considers the term digestive gastrosuccorrhcea more appropriate 
than alimentary gastrosuccorrhcea. ‘This particular form of in- 
creased gastric secretion is dependent upon the act of digestion, in 
contradistinction to continuous hypersecretion in which the secretion 
extends beyond the digestive act, and in which considerable amounts 
of gastric juice are found in the fasting stomach. All of the twelve 
cases reported by Boas occurred in males; the disease is found in 
youth as well as in old age. An important symptom is the extreme 
emaciation, a loss of from ten to fifteen pounds in weight being a 
rather usual occurrence. This loss of flesh is a most important 
sign, especially since it appears without the slightest tendency to 
disturbance of motility of the stomach. The appetite and quantity 
of food consumed may be normal; occasionally, however, both may 
be decreased. The great loss in weight must depend upon the loss 
of gastric secretion. Amylolysis is greatly diminished and constipa- 
tion is very marked. The subjective signs are of much the same 
character as those found in nervous dyspepsia. Patients complain 
of various sensations in the stomach, pressure, fulness, eructations, 


2 Deut. Archiv f, klin. Med., ivi, 120. 3 Archiv, f, Verdauungskr., 1903, lx, 262, 
4 Miinch. med. Woch., 1898. 5 Berl. klin. Woch., 1904, 670. 
* Deut, med. Woch., 1907, 135. 
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excessive flow of saliva; occasionally of violent pains; very rarely, if 
ever, heartburn; often acid eructations. Nausea or vomiting rarely 
occurs, Nervous symptoms are usually present, as headaches, 
insomnia, etc. A marked splashing sound is observed in the region 
of the stomach; tender spots, painful to pressure, are not observed; 
the abdomen is occasionally distended with gas. A diminution 
in the chlorides and an increase in indican are frequently observed 
in the urine. ‘This disease is much like atony, and Boas believes 
that there can be no question that it has in many instances been 
mistaken for atony or nervous dyspepsia. In order to determine 
the presence of this condition, Boas advises a dry test meal. As 
bread contains 35.5 per cent. of water, he utilizes Albert cakes, con- 
taining but 8.9 per cent. of water. If five Albert cakes are given as 
a test meal and removed from the stomach at the end of an hour, 
but a small residue will be recovered under normal conditions. In 
digestive gastrosuccorrhoea, however, 100 to 200 c.c. of fluid may be 
obtained. On standing, it forms into two layers, a lower layer 
slight in amount precipitated to the bottom, and above a clear or 
slightly cloudy fluid, three or four times as large in amount. On 
examination the secretion generally shows a total acidity and a per- 
centage of free hydrochloric acid not above and often below normal. 
Boas found in a large proportion of cases a total acidity of from 40 
to 56, and free hydrochloric acid 35 to 45, which indicates that while 
in this condition there may be no excess in the acid of the gastric 
secretion, the secretion is greatly increased in quantity. In other 
words, there is a hypersecretion, but no hyperacidity. The average 
specific gravity of the gastric juice is 1012. The secretion presents 
a more or less marked biuret and sugar reaction, while albumin 
is not present; erythrodextrin, amidulin, and also the amylum 
reactions are usually marked. By means of the dry diet the diag- 
nosis is made postiive. If the bottom layer of the secretion is large, 
there must be a motor disturbance present at the same time. Boas 
also investigated the contents of the stomach in the fasting state, 
and pointed out three distinct types of digestive hypersecretion : 

1. A form in which the motor function of the stomach is normal 
and in which no contents are obtained from the fasting stomach. 

2. A type in which more or less acid gastric juice is obtained 
from the fasting stomach, such as is observed in permanent gastro- 
succorrheea. 

3. A type in which the motor function of the stomach is markedly 
disturbed at the same time. 

‘The symptoms do not point definitely to the condition; the most 
marked are those of chronic nervous dyspepsia with marked emacia- 
tion, succussion in the region of the stomach a considerable length 
of time after meals, and even after small meals. The symptoms 
often point to atony; therefore, in order to arrive at an exact diagnosis 
three forms of examination must be used: (1) Examination of the 
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fasting stomach; (2) examination of the gastric contents one hour 
after the dry test meal; and (3) examination of the gastric contents 
one hour after a test breakfast. 

Zweig’ has recently again reported his observations in this con- 
dition. He attributes the most prominent symptoms of the disorder, 
loss of flesh, not to the loss of gastric juice, as pointed out by Boas, 
but to the fear of eating due to the great ‘discomfort produced by 
the ingestion of food. He also calls attention to the marked con- 
stipation attendant upon this disorder, and also to the fact of the 
great variability of symptoms, the best of health being enjoyed for 
weeks, to be followed by days of marked discomfort due often to 
psychic influences, such as sorrow, excitement, etc. A very frequent 
symptom is the splashing sound produced over the area of the stom- 
ach, which is often considered a sign of atony of the stomach, ‘This 
sound is really devoid of any diagnostic value regarding this con- 
dition. It should, however, attract attention at once to the possibility 
of a digestive gastrosuccorrhoea. Zweig investigated eighteen cases, 
employing the Sahli method; in the remainder of his cases he utilized 
the Ewald-Boas test breakfast. He found that under normal condi- 
tions the amount of solid sediment is from 40 to 60 per cent. of the 
total sediment, while in alimentary hypersecretion the amount of 
solid sediment is always under 30 per cent., while the fluid contents 
amounts to from 70 to 93 per cent. Zweig also points out that even 
in those cases in which the total amount of gastric contents is not 
increased, but in which these relations of the solids to the liquid 
exist, an alimentary hypersecretion must be assumed. In his inves- 
tigations, Zweig placed the gastric contents into test-tubes, graduated 
in cubic centimeters, 20 cm. in length and 3 cm. in diameter; these 
were centrifugalized and the amount of sediment determined. If 
the entire quantity of solid sediment after a test breakfast is over 
77 c.c., Zweig considers that the alimentary hypersecretion is 
accompanied by a motor insufficiency. In his 18 cases, 10 pre- 
sented hyperacidity, 2 subacidity, and 6 normal acidity. ‘The 
specific gravity is always reduced; instead of the normal 1015 to 
1020, the values are reduced to 1007 to 1012. 

The disturbance of starch digestion depends on the degree of 
hyperacidity. In all cases accompanied by a marked hyperacidity 
a disturbance of amylolysis with the production of amidulin is 
observed. In one case of subacidity achrodédextrin was present; 
in all other cases erythrodextrin was produced. In two cases he 
noted the passage of an alimentary hypersecretion into a continuous 
gastrosuccorrhcea. In his 18 cases, but 4 were observed in females; 
14 in males. 

My own observations extend over a series of 14 cases. Of these, 
there are 12 males and 2 females. The ages vary between eighteen 


7 Archiv f. Verdauungskr., 1907, xiii, 143. 
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and sixty-four years. The symptoms are largely those of gastric 
neurasthenia, consisting of fulness, pressure, distention, eructations, 
and pains in the region of the stomach, together with occasional 
attacks of nausea and vomiting, rarely of heartburn, and usually 
with extreme constipation. In all cases general nervous symptoms 
are manifested, as lassitude, headache, insomnia, irritability, and 
depression. A marked feature of the cases is the variability of 
symptoms: periods of discomfort alternating with unaccountable 
periods of well being; the periods of discomfort apparently often 
being induced by nervous influences, such as shock or anxiety. A 
symptom present in all instances is the emaciation; a loss of weiglit 
of from fifteen to thirty-two pounds was observed in my cases. 
This is especially striking, as the appetite and amount of nourish- 
ment consumed were not abnormally diminished in any instance, 
Localized areas tender to pressure were observed in only two cases, 
but were inconstant. A marked succussion sound was detected in 
all cases long after meals, and even after small meals. ‘Three of the 
cases were complicated with an enteroptosis; in none was the stomach 
dilated. ‘The following examinations were made in all instances: 
(1) Extraction and examination of the gastric contents one hour 
after taking an Ewald-Boas test breakfast; (2) an examination of 
the gastric contents made one hour after taking a dry test breakfast; 
and (3) an attempt was made to extract and examine the contents 
from the fasting stomach. 

At least three examinations were made in all instances, the average 
results obtained from each individual being recorded in the tables. 

1. Gastric Contents Extracted after an Ewald-Boas Test Break- 
fast. The quantity of contents obtained was always very large, 
varying between 190 c.c. and 410c.c. This is always a most striking 
feature of this condition, and should alone point ts the possibility 
of the existence of an alimentary gastrosuccorrheea. The appearance 
of the contents was also characteristic, for the most part.a very 
watery secretion with but little sediment. On standing, two layers 
were formed, a lower layer of solid sediment very slight in amouut, 
and above-an almost clear fluid layer very much larger in quantity. 
After centrifugalization the amount of solid sediment in proportion 
to the total sediment was constantly under 32 per cent., and even as 
low as 6 per cent., while the fluid ranged as high as 94 per cent., 
and was but once as low as 68 per cent. Under normal conditions 
the proportion of solid to the total sediment varies between 40 and 
60 per cent.; this variation, therefore, from the normal, presents 
another very significant sign of digestive gastrosuccorrheea. The 
specific gravity of the gastric contents varied between 1005 and 1014, 
being reduced from the normal values 1015 and 1020. In my 14 
cases, 8 presented hyperacidity, 5 normal acidity, and 1 sub- 
acidity. In the hyperacidity cases the total acidity ranged between 
94 and 70; free hydrochloric acid between 74 and 44; in the normal 
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cases, the total acidity varied between 64 and 42; free HCl, between 
42 and 32; in the subacidity case the total acidity was 28; free HCl, 10. 
The starch digestion depends largely on the degree of acidity. In the 
hyperacidity cases there was a marked interference with the amylo- 
lysis with the formation of amidulin. In the cases with a normal 
percentage of acid, erythrodextrin was formed; while in the sub- 
acidity case, achroédextrin was obtained. 

2. Gastric Contents Extracted After a Dry Test Breakfast. Inas- 
much as wheat bread contains about 35.5 per cent. of water, the 
ordinary soda crackers, containing but 6 to 7 per cent. of water, were 
utilized in place of bread. The contents of the stomach was ex- 
pressed at the end of one hour. In normal individuals little (5 to 
15 c.c.) or no gastric contents can be obtained under these conditions. 
In my cases of alimentary hypersecretion from 104 c.c. to 220 c.c. 
of secretion was obtained without difficulty. The secretion expressed 
was of a very thin watery appearance with but a small amount of 
solid residue. On standing, it formed into two layers, a lower small 
layer of solid residue and an upper and larger almost clear fluid 
layer. On centrifugalizing, the amount of solid sediment in propor- 
tion to the total sediment was constantly under 22 per cent., and 
even as low as 6 per cent., while the fluid residue was as high as 
94 per cent. and never below 78 per cent. The specific gravity of 
the gastric contents varies between 1005 and 1014. With the dry 
test meal two of my cases presented hyperacidity, four normal 
acidity, and one subacidity. In the hyperacidity cases the total 
acidity varied between 85 and 80, the free hydrochloric acid between 
68 and 72. In the normal cases the total acidity ranged between 
40 and 58, the free hydrochloric acid between 34 and 46; and in the 
subacidity case the total acidity was 20; free hydrochloric acid, 5. 
In the hyperacidity cases there was a formation of amidulin; in the 
cases with a normal percentage of acid, erythrodextrin; in the sub- 
acidity case, achroédextrin. 

3. Extraction of Contents from the Fasting Stomach. This pro- 
cedure was attempted in all instances. In not one of our cases 
could more than 10 to 15 ¢.c. of contents be obtained. 

The combination of an alimentary hypersecretion with a con- 
tinuous gastrosuccorrhcea was, however, twice noted by Zweig. Ali- 
mentary gastrosuccorrheea is a gastric affection of nervous origin, 
which is apt to extend over a long period of time, presenting great 
variability of symptoms, and with days and weeks of apparent perfect 
health giving place suddenly to periods of severe distress. That 
this disorder is purely a form of gastric neurasthenia is manifested 
by the fact that when the patient is restored to good health the in- 
creased secretion is apt to disappear. This condition occurred in 
two of my cases (Cases VII and X), in which after an Ewald-Boas 
test breakfast the quantity of gastric secretion was reduced to from 
30 to 50 c.c., and with a dry meal no secretion could be obtained for 
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a short period of time. On the other hand, Zweig has shown that 
this affection may pass over into a condition of continuous gastro- 
succorrhoea if improperly treated. The treatment is largely the 
treatment of nervous dyspepsia. As most patients have lost much 
flesh and strength, the best results are obtained by means of the rest 
cure. In five of my cases in which this form of treatment was under- 
taken, excellent results were obtained. Ordinarily the diet should 
consist of three meals a day, as all food ingested has a tendency to 
increase the gastric secretion. The nourishment should contain 
an excess of proteins and fats and a small proportion of carbohy- 
drates. Of the proteins, milk, eggs, and fish are to be preferred, as 
they do not tend to increase the gastric secretion as much as meat. 
Fats decrease the acid of the gastric secretion and are therefore 
highly recommended; they should be given as butter, cheese, cream, 
and olive oil. The carbohydrates should only be allowed in the 
most digestible forms, as vegetables in purée form, dextrinized flour, 
and stale bread and toast. The quantity of fluids ingested need not 
be decreased in this affection. Large quantities of milk and alkaline 
waters may be taken with benefit. Such food as bouillon, meat 
extracts, coffee, tea, and alcohol, as well as all acid and spiced 
foods, should be avoided. The alkalies with or without belladonna 
or its preparations are often serviceable in the treatment of this 
disorder. It is needless to point out that such measures as hydro- 
pathic procedures, massage, etc., which have a tendency to build 


up and strengthen the nervous system, are of great service in the 
treatment of this affection. 
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ABSTRACT OF CASE-HISTORIES. 


Case I.—A. F., male, aged twenty-three years, has been suffering 
with nervousness and gastric disturbance for six years; there were 
periods of from three to six months in which all discomforts would 
subside, and the patient would feel perfectly well until the onset 
of another attack. The patient complains of nervousness, irritability, 
insomnia, and headaches, together with occasional attacks of nausea, 
though never of vomiting, but of distention and flatulency, and of 
pain in the stomach. He has lost eighteen pounds in weight in the 
last three months. On examination the patient is found to be 
sallow and anemic in appearance; nothing abnormal is detected 
on examination of the abdomen. ‘The gastric contents after an 
Ewald test breakfast is large, averaging 220 c.c., with a total acidity of 
64; free HCI, 0.15 per cent., of a specific gravity of 1005; on centrifu- 
galizing, the proportion of solid to fluid sediment is as 28 to 72; ery- 
throdextrin reaction marked. After a dry test meal of five crackers, 
the amount of gastric secretion removed averages 110 c.c. in quantity, 
with a total acidity of 45; free HCl, 0.13 per cent., of a specific 
gravity of 1008; the proportion of solid to fluid sediment is as 18 to 82; 
marked erythrodextrin reaction. Under a rest cure the patient 
gradually improved in health, and was free of all distress at the 
end of ten weeks. 

Case II.—T. K., male, aged thirty-four years, complains of gastric 
distress for over three years prior to this period; he had had a 
nervous breakdown, which prevented him from following his regular 
occupation for six months. The symptoms now are entirely gastro- 
intestinal in character; they consist of distention and fulness after 
meals, occasionally of pain, of eructations, and of marked consti- 
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pation. At times the patient feels quite well for a short period of 
time, when any undue exertion, emotion, or error in diet will induce 
a similar attack. He believes that business worry is the direct cause 
of the present attack. ‘The patient has lost twenty-five pounds in 
weight. On physical examination nothing abnormal can be detected 
in the patient’s condition. The gastric contents removed after an 
Ewald test breakfast was large in quantity, amounting to 190 c.c. 

total acidity, 78; free HCI, 0.23 per cent.; specific gravity, 1008; the 
proportion of the solid to the fluid sediment being as 6 to 94; amidulin 
reaction present. After a dry test méal the gastric contents removed 
averages 104 c.c.; total acidity, 52; free HCI, 44; specific gravity, 
1005; erythrodextrin reaction marked. ‘The patient did well under 
careful dietetic regulations given him, and continued to improve 
during the next three months, but he has drifted away from my 
observation, and the final effect of the treatment cannot be stated. 

Case III.—L. S., male, aged forty-two years, has been suffering 
with his present gastro-intestinal disturbauce for the last nine 
months, though he had had similar attacks three and five years 
previously. His present symptoms are composed of distention and 
fulness after meals, nausea, and occasionally vomiting and pain in the 
stomach; the patient complains of great irritability, nervousness, 
headaches, and insomnia; he has lost sixteen pounds in weight in 
the last nine months. Upon examination, nothing abnormal is 
revealed, except a rather marked splashing in the region of the 
stomach, After an Ewald test breakfast, the amount of gastric 
contents averages 234 c.c. in amount; with a total acidity of 88; 
free HCi, 25 per cent.; specific gravity of contents, 1009; the pro- 
portion of solid to fluid contents being as 14 to 86; amidulin reaction 
marked; after a dry test meal the quantity of contents expressed 
amounted to 123 c.c., with a total acidity of 46; free HCI, 0.13 per 
cent.; specific gravity, 1012; the proportion of solid to liquid sedi- 
ment being as 10 to 90; erythrodextrin reaction marked. Under 
the influence of a carefully regulated diet, proper exercise, and the 
use of belladona, the patient gradually recovered his health and the 
gastric symptoms disappeared. 

Case IV.—O. M., male, aged eighteen years, has had more or 
less stomach disturbance all his life, with periods of entire relief 
extending over six to eight months. The symptoms mainly com- 
plained of are eructations, nausea, and fulness after meals, together 
with great nervousness. The patient has lost eighteen pounds in 
weight. On physical examination nothing abnormal can be detected. 
The entire quantity of gastric juice removed amounted to 410 c.c. 
with a total acidity of 62; free HCl, 0.16 per cent.; specific grav ity, 
1012; the proportion of solid to fluid sediment being as 18 to 82; 
erythrodextrin reaction. After the dry test meal the amount of 
contents removed is 220 c.c., with a total acidity of 42; free HCl, 
0.15 per cent.; specific gravity, 1014; proportion of solid to liquid 
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contents, 12 to 88; erythrodextrin reaction marked. Under a 
partial rest cure and the use of belladonna with nux vomica, the 
patient was gradually relieved of his symptoms, 

Case V.—T. P., male, aged forty-seven years, after an intense 
shock was suddenly overtaken with nervousness and gastric distress; 
there was present marked depression, insomnia, nausea, and 
vomiting of large quantities of fluid immediately following the 
meals, and a loss of appetite. He has been suffering three months, 
and has already lost twenty-five pounds in weight. Physical exam- 
ination reveals nothing abnormal; after an Ewald test breakfast the 
quantity of gastric contents averaged 218 c.c., with a total acidity 
of 80; free HCl, 0.26 per cent.; specific gravity, 1006; proportion of 
solid to liquid contents, 22 to 78; amidulin reaction present. The 
patient was entirely relieved of his symptoms by a sojourn at the 
seashore combined with dietetic and hydropathic treatment. 

CasE VI.—F. J., female, aged twenty-eight years, has been com- 
plaining with indigestion and nervousness for over eight years; at 
times she would be quite well and free of all distress, when without 
cause another attack would manifest itself. The attacks last from 
two to three months, and are characterized by a feeling of exhaustion 
and nervousness, pressure and fulness in the stomach after meals, 
and extreme constipation. ‘The patient has lost thirty-two pounds 
in weight. On physical examination a marked enteroptosis is 
detected, together with a succussion sound in the region of the 
stomach. After an Ewald test breakfast the quantity of secretion 
obtained was 298 c.c., with a total acidity of 94; free HCl, 0.26 per 
cent.; specific gravity, 1008; proportion of solid to liquid sedi- 
ment, 24 to 76; amidulin reaction present. After a dry test meal 
130 c.c. of contents was obtained, with a total acidity of 85; free 
HCl, 0.25 per cent.; specific gravity, 1009; proportion of solid 
to liquid sediment, 20 to 80. The usual dietetic and hydropathic 
treatments were undertaken in this case; the patient was, however, 
not relieved of her discomfort. 

Case VII.—H. N., male, aged fifty-three years, had been com- 
plaining of discomfort in his stomach for the last fifteen years. 
‘The disturbances were not always equally severe, and would disappear 
for months at a time during this period. On physical examination 
the patient is found very thin; a marked splashing sound can easily 
be elicited in the region of the stomach. ‘There is marked enter- 
optosis present; otherwise nothing abnormal is detected. After an 

‘wald test breakfast 212 c.c. of contents was removed, with a total 
acidity of 60; free HCl, 0.16 per cent.; specific gravity, 1012; pro- 
portion of solid to liquid sediment, 26 to 74; erythrodextrin reac- 
tion marked. After a dry test meal, an average of 125 c.c. of con- 
tents was obtained, with a total acidity of 52; free HCI, 0.16 per cent. ; 
specific gravity, 1014; proportion of solid to liquid sediment, 
14 to 86; erythrodextrin- reaction marked. After a rest cure of six 
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weeks the patient recovered his health entirely and was completely 
free from all discomfort. An Ewald test breakfast was given at 
this time; the quantity of contents obtained was but 30 c.c., with a 
total acidity of 40; free HCI, 0.12 per cent.; after a dry test meal 
no secretion could be obtained. 

CasE VIII.—J. J., male, aged sixty-four years, has been com- 
plaining of nausea and vomiting for a year and a half; the vomiting 
of large quantities immediately after meals has been especially 
noted by the patient. He has lost twenty-eight pounds in flesh 
during this time. On physical examination nothing abnormal can 
be detected. After an Ewald test breakfast 325 c.c. of contents was 
removed, of a total acidity of 86; free HCl, 0.27 per cent.; specific 
gravity, 1014; total solid to liquid sediment, 32 to 68; amidulin 
reaction marked. After a dry test meal an average of 182 c.c. of 
gastric contents was obtained, with a total acidity of 58; free HCI, 
0.17 per cent.; specific gravity, 1013; proportion of solid to liquid 
sediment, 16 to 84. ‘The patient was dieted and given belladonna 
and the alkalies, and was somewhat relieved of his discomfort. 

Case IX.—M. F., male, aged fifty years, has been suffering with a 
digestive disturbance accompanied with nervousness for over five 
years; during none of this time has the patient been able to partake 
of a general diet, being forced to limit himself to but a very few 
articles of food; if a liberal diet was indulged in he would become 
nauseated, have fulness and distention in the region of the stomach, 
suffer with eructations, and occasionally with heartburn, with head- 
aches and depression. ‘The patient is always extremely constipated; 
he has lost fifteen pounds in weight. On physical examination 
nothing abnormal can be detected. After an Ewald test breakfast 
an average of 244 c.c. of gastric contents was obtained, with a total 
acidity of 76; free HCl, 0.22 per cent.; specific gravity, 1006; 
proportion of solid to liquid sediment, 25 to 75; amidulin reaction 
marked. After a dry test meal, 115 c.c. of contents was obtained; 
total acidity, 48; free HCl, 0.13 per ceut.; specific gravity, 1009; 
proportion of solid to liquid sediment, 25 to 75; amidulin reaction 
marked. After a dry test meal 115 c.c. of contents was obtained; 
total acidity,48; free HCI, 0.13 per cent.; specific gravity, 1009; pro- 
portion of solid to liquid sediment, 12 to 88; erythrodextrin reaction 
marked. A rest cure of eight weeks was undertaken; the patient 
gained forty pounds in weight and was entirely relieved of all of his 
discomfort. 

Case X.—K, E., male, aged forty-eight years, reported that he 
had been suffering with general neurasthenia for many years; he 
has only complained of disturbance of his digestion, however, 
for the last seven months; the symptoms associated with this 
condition are fulness, distention, nausea, and vomiting of large 
quantities of clear fluid following his meals. Physical examination 
reveals nothing abnormal; after an Ewald test breakfast 350 c.c. 
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of contents was removed, of a total acidity of 42; free HCI, 0.13 
per cent.; specific gravity, 1012; proportion of solid to liquid sedi- 
ment, 14 to 86; erythrodextrin reaction marked. After a dry 
test meal 125 c.c. of contents was removed, with a total acidity of 
40; free HCl, 0.36 per cent.; specific gravity 1012; proportion of 
solid to liquid sediment, 20 to 80; erythrodextrin reaction 
marked. The patient gradually recovered his health. This was 
accomplished by means of a sojourn in the mountains in connection 
with the regulation of the diet and the internal administration of 
belladonna. An Ewald test meal given three months after the patient 
recovered revealed the fact that but 50 c.c. of gastric contents 
could be obtained, with a total acidity of 42; free HCl, 0.11 per 
cent. ‘The stomach was found completely empty after employing 
a dry test meal. 

CasE XI.—J. 5S., male, aged fifty-nine years, has been suffering 
with a disturbance of his digestion for three years, his symptoms 
consisting of extreme constipation, nausea, eructations, and pressure 
and fulness after meals. ‘The patient is quite nervous, and suffers 
greatly with insomnia. He has lost twenty-three pounds in weight. 
Nothing abnormal can be detected on physical examination. After 
an Ewald test breakfast 240 c.c. of gastric contents was obtained, 
with a total acidity of 74; free HCl, 0.21 per cent.; specific gravity, 
1011; proportion of solid to liquid sediment, 12 to 88; amidulin 
reaction marked. After a dry test meal 154 c.c. of contents was 
obtained, with a total acidity of 55; free HCI, 0.16 per cent.; specific 
gravity, 1008; proportion of solid to liquid sediment, 18 to 82; 
erthyrodextrin reaction present. ‘The patient was entirely relieved 
of his discomfort by means of a rest cure extending over six weeks. 

Case XII.—T. M., female, aged thirty-four years, has been 
suffering with indigestion for ten years; she has lost much flesh, 
thirty pounds in the past three years, and complains much of nausea, 
pressure and fulness after meals, eructations, and occasionally 
of vomiting and of extreme constipation. On physical examination 
nothing but a marked gastroptosis can be detected. After an 
Ewald test breakfast 344 c.c. of contents was obtained, with a total 
acidity of 28; free HCI, 0.036 per cent.; specific gravity, 1007; pro- 
portion of solid to liquid sediment, 26 to 74; achroédextrin reaction 
marked; after a dry test meal 205 c.c. of gastric contents was 
obtained, with a total acidity of 20; free HCI, 0.018 per cent. ; specific 
gravity, 1006; proportion of solid to liquid sediment, 16 to 84; 
achroédextrin reaction marked. The patient was given a rest cure 
extending over a period of five weeks and was discharged much 
improved. 

Case XIII.—S. C., male, aged forty-five years, has been very 
nervous for over three years; he is frequently depressed, often 
excitable, and suffers very severely with mental depression. During 
the entire period there has been more or less gastric disturbance, 
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in the form of pressure and fulness after meals, and eructations and 
nausea. ‘The patient has lost twelve pounds in weight. On physical 
examination nothing abnormal can be detected. After an Ewald 
test breakfast an average of 248 c.c. of contents was obtained, with 
a total acidity of 55; free HCl, 0.11 per cent.; specific gravity, 1014; 
proportion of solid to liquid sediment, 25 to 75; erythrodextrin 
reaction marked; after a dry test meal an average of 195 c.c. of 
contents was removed, of a total acidity of 44; free HCI, 0.13 per 
cent.; specific gravity, 1012; proportion of solid to liquid sediment 
as 14 to 86; erythrodextrin reaction marked. ‘The patient was 
entirely relieved of this discomfort by carefully regulating his diet, 
mode of life, and by the administration of eumydrin. 

Case XIV.—J. D., male, aged twenty-nine years, has been 
suffering with indigestion for over six years. At times he would 
apparently be perfectly well, but the slightest excitement or worry 
would occasion much gastric distress, The patient complains of 
nausea, fulness after meals, and occasional heartburn, together with 
headaches, insomnia, and great irritability. On physical examina- 
tion nothing abnormal can be detected. The patient has lost 
twenty-two pounds in weight. After an Ewald test breakfast an 
average of 22 c.c. of contents was obtained, with a total acidity of 
700; free HCl, 0.16 per cent.; specific gravity, 1008; proportion of 
solid to fluid sediment, 19 to 81; amidulin reaction present. 
After a dry test meal an average of 184 c.c. of contents was removed, 
of a total acidity of 55; free HCl, 0.15 per cent.; specific gravity, 
1010; total solid to fluid sediment, 20 to 80; erythrodextrin reaction 
marked. ‘The treatment of this patient consisted of a carefully 
regulated diet, exercise, baths, and the administration of belladonna. 
He was not, however, benefited. 


CHRONIC PANCREATITIS. 
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CHRONIC pancreatitis was carefully described by Fitz' in 1887. 
He even described most of the varieties, and I believe it fair to 
say, was not less familiar with the symptomatology than we are 
at the present day. The condition slumbered somewhat peacefully 
after Fitz’s paper, but of late years, very largely owing to the per- 
sistent efforts of Mayo Robson’ and the enthusiasm of the surgeons 
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for new fields of endeavor, it has begun to arouse widespread 
interest. 

Our knowledge of chronic pancreatitis, at least so far as its 
morbid anatomy is concerned, is in a reasonably satisfactory con- 
dition. The ordinary form, as in all other forms of chronic inflam- 
mation, consists of degenerative changes in the cells and proliferation 
of the connective tissue associated with round-cell infiltration. 
The etiology of this condition may vary. Among the known 
causes are obstruction of the pancreatic duct or ducts, which 
may be produced by lodgement of a gallstone in the ampulla, 
first described by Opie;> or the presence of calculi in the 
ducts, commonly composed of calcium carbonate, which are in 
all cases associated with more or less focal and sometimes with 
general sclerosis of the pancreas; or the infection, if it may be so 
called, of the pancreatic tissue by the route of adhesions in its 
immediate neighborhood; or possibly by the existence of certain 
general infectious diseases, as the type of chronic pancreatitis 
described in newborn children suffering from hereditary syphilis. 
Cysts of the pancreas are also commonly associated with more or 
less extensive sclerotic changes, and it is possibly the rule rather than 
the exception that after attacks of acute pancreatitis chronic pan- 
creatitis is apt to develop, as in a case recently reported by Albrecht,‘ 
which was followed for a year and found to have developed an 
alimentary glycosuria and a diminished amount of trypsin in the 
stools. Similar cases have previously been reported. ‘There is 
also a type of chronic pancreatitis, first described by Ssobolew,° 
characterized by the disappearance of the islands of Langerhans 
and associated particularly with the severer forms of diabetes. If 
we attempt, however, to discuss chronic pancreatitis from a clinical 
standpoint, we find that it is in a deplorable state at the present 
time. Various observers, particularly surgeons,’ following the lead 
of Mayo Robson, have insisted that it is a common condition, but 
the majority of medical men, even those who have had their attention 
particularly directed to the subject, have been unable to confirm 
this statement, and a considerable degree of willingness to diagnos- 
ticate morbid conditions of the pancreas has not led to the discovery 
of any large proportion of patients in whom even a reasonable 
suspicion of their existence seemed to be justifiable. One need only 
read the three pages devoted to the symptomatology in the recent 
work of Robson and Cammidge’ to realize how indefinite the 


3 Johns Hopkins Hosp. Bull., 1901, vii, 397; Diseases of the Pancreas, 1903. 
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6 Deaver, Trans. College Phys., Phila., 1909; Mayo, Jour. Amer. Med. Asso., April 11, 1908. 

7 The Pancreas: Its Surgery and Pathology, Philadelphia, 1907; Brugsch, Zeit. f. klin. 
Med., 1906, vii; Schneider, Miinch. med. Woch., 1907, 13; Walko, Archiv f. Verdauung., 
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picture is at the present time. Practically the symptoms resolve 
themselves into (a) some discomfort apparently associated with the 
stomach, (b) evidence of indigestion, (c) pain of any degree or 
variety, sometimes in the neighborhood of the umbilicus and some- 
times elsewhere in the abdomen, and, as more definite signs but 
only occasional, (d) jaundice, (e) a distended gall-bladder, and (/) 
a more or less evident mass in the region of the umbilicus that can 
be differentiated occasionally from the stomach.. In addition to these 
indefinite signs, there are a number of laboratory tests, concerning 
the accuracy of which there is much difference of opinion, depending 
largely upon the enthusiasm of the investigator who has studied 
them. 

Basing my remarks rather upon the study of literature than upon 
many personal observations, I am inclined to think that we can 
classify cases of chronic pancreatitis into three clinical types. ‘The 
first type may be represented by the group of cases in which either 
as a cause or as a complication of the sclerosis, there is obstruction 
of the duct of Wirsung and the common bile duct. Among these 
are particularly the instances of lodgement of a gallstone in the 
ampulla of Vater. These cases are all characterized by jaundice, 
sometimes also by distention of the gall-bladder producing a pal- 
pable tumor, emaciation, digestive disturbance, and the various 
changes in the secretions and discharges available for examination, 
that indicate deficient functional activity of the pancreas. If in 
addition there is a history of gallstone colic and a palpable mass 
in the region of the umbilicus, which may also be tender, it would 
seem that a correct diagnosis should be reached. The second type 
includes cases in which the swelling of the head of the pancreas 
is so great that a palpable tumor is present. There may also be 
jaundice, which frequently is of the most intense character, and the 
other symptoms that have been described. I do not believe, however, 
that the diagnosis can be made with certainty, because, until the 
operation, and in many cases even afterward,* there will be doubt 
whether the case is one of carcinoma of the pancreas or merely a 
chronic pancreatitis. The third type includes the group of cases, 
and presumably much the larger group, in which there is neither 
jaundice nor a palpable mass. At the present time the diagnosis 
of these cases is exceedingly indefinite and uncertain, and is made 
either by the surgeon at the time of the abdominal operation by 
feeling the increased hardness of the gland, or by the clinician as a 
result of a careful study of all the possibilities, the exclusion of 
those morbid conditions which might reasonably be suspected, but 
are not present, and a careful correlation of the symptoms, signs, and 
laboratory tests that may indicate or suggest impaired functional 
activity of the gland. 


8 Glaessner, Deut. med. Woch., 1903, No. 15, 
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‘The symptomatology of these forms may be given as follows: 

Nutrition is almost invariably impaired and the patient is emaci- 
ciated, sometimes to an extreme degree. Digestion is disturbed. 
There is discomfort after eating, and often this discomfort can be 
associated with certain articles of food, particularly the carbo- 
hydrates. ‘The discomfort does not appear to have any characteristic 
type. It may be a sense of oppression, or fulness, or of actual pain, 
Vomiting occurs quite constantly, but it may be only at long intervals. 
It rarely occurs immediately after taking food unless the condition 
of the patient is very grave, but may occur in the morning or some 
hours after taking food, and is usually preceded by some hours of 
discomfort. Constipation is the rule. Occasionally there are 
attacks of diarrhoea, but chronic diarrhoea does not appear to occur. 

The main factor in the diagnosis is the recognition by some 
chemical or other test of the insufficiency of the pancreatic secretion. 
These tests may be divided into the following groups: 

1. Those showing disturbances of the internal secretion of the 
pancreas, if such a secretion exists at all. 

2. Those which have to do with the recognition of the existence, 
in the stomach or intestinal contents, of some of the pancreatic 
ferments. When they can be demonstrated it is assumed that the 
pancreas is still functionally active. 

3. Those which indicate whether the pancreatic ferments have 
been discharged into the intestinal tract and have properly digested 
the food material that has been brought to them. 

4. Those which show a disturbance of the carbohydrate metabo- 
lism. 

Under the first group belongs the dilatation of the pupil after 
the instillation of adrenalin. This was first suggested by Loew* 
as a clinical test, although it had been used in the physiological 
laboratory for some time previously (Ehrmann, Meltzer). Per- 
sonally, I have tested it a number of times, and in the two cases 
I shall report herewith it was negative. It was distinctly positive 
in one case of pernicious anemia, but no autopsy was obtained in 
this case. The Cammidge reaction was negative, and there was 
no particular reason to suppose that the man had chronic pan- 
creatitis or suppression of the functional activity of the pancreas, 
although it is entirely possible. In a number of doubtful cases it 
was also negative, so that among some thirty tests, I have obtained 
it only once. It is of exceedingly doubtful value. 

The second group is more interesting. Volhard,” following the 
lead of the physiologist Boldireff, has attempted to obtain regur- 


® Miinch. med. Woch., 1907, p. 1411; Bard, Archiv. d. mal. de l’app. digest. et de la nut., 
1908, xi. 

10 Miinch. med Woch., 1907, 403; Boldireff, Archiv. f. d. ges. Phys., cxxi, 13; Zentral- 
blatt f. ges. Phys. und Path. des Stoff, 1908, No. 3, 209; Farr, Jour. Amer. Med. Assoc., 
1910, 
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gitation of the duodenal contents into the stomach by the adminis- 
tration of large quantities of oil. ‘The duodenal contents are then 
separated and tested for the presence of trypsin by various methods 
somewhat more delicate than those commonly employed. ‘The 
entire literature on this subject has been reported by Farr, together 
with an elaborate series of experiments. The method is a little 
difficult, but its difficulties are not prohibitive. The results at present 
are not sufficiently conclusive or constant for us to base any definite 
diagnosis upon them. 

Laquer’s," method depends upon the recognition of trypsin in 
the feces. Small portions of the feces are spread upon a Petri dish 
containing a layer of coagulated albumin and then kept at 55° C. 
If a depression appears upon the albumin, it is regarded as an 
evidence of the presence of tryptic ferment. The technique is very 
simple and the result easily determined, but in one case of surgical 
pancreatitis the test was positive and in a series of other conditions 
it seemed to vary in a most haphazard manner. Various other 
methods have been devised for the purpose of obtaining the duodenal 
contents, but none are of any clinical value. 

The fat splitting ferment has also been sought in the feces, and 
Opie” claims to have found it once in the urine. 

The third group of tests is somewhat less satisfactory. Those 
tests which involve the passage of some substance through the 
stomach, and its solution in the intestines only if the pancreatic 
secretion is active, are so excedingly uncertain that they may be 
dismissed merely with a mention. They include the administration 
of a substance that can be recognized in the urine, saliva, or feces, 
such as methylene blue, which stains the urine, or of carmine, which 
stains the feces; of an iodide, which can be recognized chemically 
in the urine or saliva; or of a salicylate, which can be recognized 
chemically in the urine. These are administered in such a manner 
that they cannot be dissolved in the stomach and presumably only 
by the active pancreatic juice, the principle enclosures being the 
glutoid capsule and the salol-coated pill. It is my experience, and I 
believe it is perfectly safe to assert, that no definite conclusions can 
be drawn either from a positive or negative result of any of these 
methods. 

At one time it was supposed that the digestion of the nuclei in 
the muscle fibers was a fairly good test of pancreatic activity. ‘The 
late Dr. J. D. Steele’* spent much time and effort in the study of 
this reaction, and ultimately reached the conclusion that it was of 
little if any value. 

The presence of an excess of neutral fat in the feces (steatorrhoea) 
is also of uncertain value. The table furnished by Cammidge" in his 


1) Berl. klin. Woch., 1909, No. 19. 12 Diseases of the Pancreas, 1903. 
13 Univ. Penna. Med, Bull., November, 1906; Schmidt, Arch. klin. Med., Ixxxvii, 456, 
Loe, cit. 
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work is sufficient proof of this statement. The presence of a large 
amount of undigested starch or of undigested meat fiber (azotor- 
rhoea) is also of little value. Somewhat less direct than these 
laboratory methods is the inability of the patient to take large 
quantities of carbohydrates without suffering a considerable amount 
of discomfort. 

The fourth group of test depends upon the disturbance of the 
carbohydrate metabolism. The presence of sugar in the urine in 
the severer forms of chronic pancreatitis appears to be quite common. 
The presence of alimentary glycosuria, that is, the appearance of 
sugar in the urine after the administration of 100 grams of glucose, 
a rather disagreeable dose, appears also to be common, and is a 
test that should, I believe, be more frequently employed. 

The statements regarding the Cammidge reaction’ are so 
contradictory and confusing that it is impossible for one who has 
not done it personally to reach any definite conclusions. It is a 
reaction very difficult to perform, and, indeed, there have been some 
who believe that it is not a reaction at all, but merely the result 
of the different procedures that are necessary in its performance. 
Even assuming that a reaction exists, there is, I believe, no doubt 
at the present day that it is not positive but merely suggestive, 
occurring in many other conditions,"* particularly achylia gastrica 
and pernicious anemia. 

The treatment of chronic pancreatitis is much disputed. ‘The 
surgeons have assumed that they only are capable of producing 
any beneficial results; in other words, that there is no medical 
treatment. 

The surgical treatment consists of draining the biliary passages, 
in order that, if the pancreatic secretions do not get into the duo- 
denum, at least they do not injure the pancreas by their retention, 
and of freeing the pancreas of any adhesions that might disturb its 
functional activity. It is difficult to understand how either measure 
could favorably effect an advanced sclerosis, but there is no doubt 
that even when the proliferation of the connective tissue has been 
so great that the large head of the pancreas has been mistaken for 
carcinoma,” the separation of the adhesions or even sometimes 
merely an exploratory operation has brought about great relief. 

The medical treatment is symptomatic and specific. The symp- 
tomatic treatment consists exclusively in the improvement of 
digestion. The gastric contents should be studied and restored, 
if possible, to approximately their normal reaction. Food should 
be easily digestible, and it may be necessary to give a diet similar 


15 Loc. cit. 

6 Kreinitz, Archiv f. Verdauung., 1909, xv, 53; Speese and Goodman, Trans. College Phys. 
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to that used in diabetes. Constipation should be combated by 
laxatives or enemas. 

The specific treatment consists in the administration of sub- 
stances designed to supply the missing or defective pancreatic 
secretion. Carnot'* is so confident of the efficiency of his therapy 
that he regards failure to improve after its administration as evidence 
of the non-involvement of the pancreas. ‘These substances are 
all preparations of the gland itself. It must be remembered that 
the preparations of different makers vary extraordinarily in effi- 
ciency. Some of the so-called extracts of pancreas, pancreatin, 
trypsin, etc., are practically inert, and none of them have a proteo- 
lytic activity comparable to that of scale pepsin. All the commer- 
cial preparations, moreover, are contaminated with bacteria, 
chiefly Bacterium coli. They must, moreover, be administered in 
such a manner that they are not destroyed by the gastric secretion, 
because as soon as the pancreatic secretion is brought in contact 
with the gastric secretion, its activity is permanently lost. For this 
reason they are given in very much the same way as various test 
substances; that is to say, either in salol-coated pills or glutoid 
capsules. The salol-coated pills are objectional because they 
are very large and very hard to swallow, and leave a painful sensation 
in the esophagus persisting for several hours. The glutoid capsules, 
on the other hand, are similar in size and ease of swallowing to the 
ordinary capsule. After a little experimentation I devised a method 
of preparing the glutoid capsule which is simple and apparently 
efficient. The ordinary gelatin capsule was employed, and as soon 
as it was filled a camel’s-hair brush dipped in melted gelatin or hot 
water was passed around the line of union of the two parts. As soon 
as this dried the capsule was immersed in pure formalin for three 
minutes, and then thoroughly washed. Such a capsule filled with 
carmine stains the feces if given twenty hours before the movement, 
but it will remain in acid gastric juice in an incubator for twenty- 
four hours without showing any signs of softening. 

The following cases have been under observation respectively 
for two years and one year: 

Case I.—Mrs. S., aged fifty-four, white, had complained of severe 
indigestion for over a year. ‘The symptoms were pain, often very 
severe, two hours after eating, eructation, regurgitation of food, and 
occasional vomiting. ‘There was a feeling of weight in the abdomen, 
and the bowels moved only with laxatives. ‘Twenty years ago she had 
a series of attacks lasting for a period of three or four months. They 
occurred about once a month and consisted of a gradually increasing 
pain, which ultimately required morphine. ‘The duration usually 


18 Mal. du pancreas, Paris, 1907; Wohlgemuth, Miinch. med. Woch., 1907, 147; Fischer 
and Hoppe, Miinch. med. Woch., December, 1907; Bense, Orvise Helilap, 1907, 726 (Abstract 
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was two or three hours. Two years ago the climacterium occurred. 
For the last ten months there have been occasional attacks of severe 
pain, colicky in character, in the region of the umbilicus, during which 
she is compelled to lie down and draw up the legs and occasionally 
to induce vomiting. She has noted that any indulgence in starchy 
foods or sugars is followed by very severe pain in the abdomen. 
The interesting features of the examination were a sense of resistance 
just above the umbilicus, marked tenderness upon pressure from 
the umbilicus to the xyphoid, and a spot of extreme tenderness one 
inch above the umbilicus and one inch to the right of the median 
line that sometimes disappeared if during the pressure the patient 
took a deep inspiration. The right kidney was in the second position 
and freely movable. The blood was normal. The stomach contents 
showed a: moderate reduction of the total acidity and plenty of 
free hydrochloric acid. The urine was negative to the ordinary tests, 
and particularly did not contain albumin nor sugar. Her weight 
was one hundred and seventeen pounds, and she was five feet seven 
inches tall. The character of the pain simulating so exactly gall- 
stone colic, the tenderness over the position usually occupied by 
the head of the pancreas, and the absence of tenderness over the 
gall-bladder led to the suspicion of pancreatic calculus. Dr. Pan- 
coast made two plates, on both of which a small circumscribed 
shadow was found resembling that of a renal calculus in the 
supposed situation of the head of the pancreas. He did not 
think it could have been a calculus of the kidney, gall-bladder, or 
gallducts, because of the situation. Dr. Goodman examined the 
urine for the Cammidge reaction, which was positive, and the stool 
for neutral fat, which was normal. A single test for alimentary 
glycosuria was positive. The patient suffered greatly after taking the 
glucose. The Loew pupillary test was negative. ‘The patient was 
placed upon five grains of extract of pancreatic gland in glutoid 
capsules, one after each meal. Before this was done her weight had 
gone down to one hundred and thirteen and one half pounds. From 
that time the progress was almost uninterrupted. ‘There were a few 
attacks of pain, but she gained from one to two pounds per week, 
and now weighs one hundred and forty-eight pounds in about the 
same clothing that she wore when she first came to my office. She 
suffers practically no discomfort, and is exceedingly active in social 
and philanthrophic work. No other treatment excepting a brief 
course of massage has been employed. She has not rested or 
restricted her diet, and of course she is able to eat much more than 
before beginning the treatment. 

Case II.—Mrs. M. H., aged thirty-five years, white. In early adult 
life she had an ischiorectal abscess cured by operation. At the age of 
twenty-nine blood was occasionally observed in the stools. At the age 
of thirty-one there was an attack of severe pain in the abdomen, with 
vomiting. An operation was performed and an incision was made 
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about three inches long on the right side of the abdomen. ‘The 
surgeon reports that the examination showed only enlargement and 
hardening of the pancreas, and the incision was closed. Four weeks 
before admission to the hospital, that is four years later, a fistula 
formed in this incision, from which fecal matter and bloody mucus 
were discharged from time to time. The patient had much pain in the 
abdomen. The appetite was lost and there was nausea and vomiting 
of practically everything. She could sleep only under the influence 
of morphine. At this time she was under the care of Dr. William 
Evans, with whom I saw her in consultation. He suggested that she 
be admitted to the Presbyterian Hospital on the service of Dr. 
H. R. Wharton. The examination showed some resistance just 
above the umbilicus, but no definite mass, and considerable indu- 
ration in the right lower quadrant around the sinus. There was con- 
siderable tenderness in this region, and diffuse tenderness over the 
lower portion of the abdomen. The patient was extremely emaciated 
and pale. ‘There was a loud systolic murmur at the pulmonic car- 
tilage. After admission to the hospital, the urine was examined 
arid found to contain sugar, and Dr. Goodman reported that the 
Cammidge test was intensely positive. The patient was therefore 
given extract of pancreas in glutoid capsules. She improved very 
rapidly. ‘The fistula closed, reopened, and again closed, apparently 
permanently. ‘The sugar disappeared from the urine, and fifteen 
days after her admission the report was practically negative. A 
second Cammidge test, however, was not done. On admission, 
the red blood cells were 2,930,000. Her weight on August 28 was 
eighty-five and one-half pounds, and on September 8 it was ninety- 
six pounds. At this time she was up and about the ward, taking a 
regular house diet, seemed strong, and felt very well. She said that 
when she omitted the capsules on one occasion for two days, she 
felt very uncomfortable in the abdomen, and her nausea returned. 
She was discharged on October 16, eleven weeks after her admission, 
practically well. I have since heard from Dr. Evans that she dis- 
continued taking the capsules, but that her condition remained 
satisfactory. 

Although the results in these two cases have been apparently 
excellent, I have endeavored to keep clearly in mind the fact that 
no definite conclusions can be based upon two cases, and that the 
improvement may have been independent of the treatment. I can- 
not understand how the administration of the extract of the pancreas, 
which at most can be regarded merely as a substitute for the pan- 
creatic secretion, could bring about any improvement in the actual 
condition of the pancreas itself, and therefore I do not know why 
both patients have been able to discontinue the use of the capsules 
without any apparent tendency to relapse; neither do I understand 
why such a small amount of extract of pancreas, with its low pro- 
teolytic activity and its very moderate digestive power, should so 
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completely substitute for the supposed indispensible pancreatic 
ferment that the patients are able rapidly to increase in weight and 
strength. It is conceivable that there are other factors involved, 
possibly ferments or neutralizing bodies of whose existence we are 
at most suspicious, but to assume their existence in order to explain 
our results is simply piling theory upon theory. At best, therefore, 
we can only conclude that in the present instances the admin- 
istration of extract of pancreas appears to have improved the 
patients, and that its use at the present time must be largely empirical, 
although there is a possibility of a certain degree of substitution 
taking plaec. 

Recently an acute intestinal obstruction due to an incarcerated 
hernia made it necessary to open the abdominal cavity of the 
second patient again. ‘The desperate condition of the patient 
precluded any thorough examination, but the surgeon noted that 
the gall-bladder was distended, and he was uncertain about the 
size and hardness of the head of the pancreas. The patient made 
a good recovery, and it is possible that latter a cholecystenterostomy 
will be considered. 
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Our purpose in this paper is to present briefly the subject of 
bradycardia and to report three cases in one family, one of them an 
infant, as instances of heart block, and to show the influence of 
heredity. 

Slow pulse may be physiological, toxic, or infectious, or associated 
with disease of the arteries, valves, or myocardium. Vagus neuritis, 
pressure on the vagus, and reflex or direct stimulation of the pneumo- 
gastric center in the medulla are occasional causes of bradycardia. 
Diseases of the spinal cord, pons, or medulla may lead to pressure 
on the vagus; bradycardia may be found in cases of brain tumor, 
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especially those of the cerebellopontine angle, and is commonly 
present in tuberculous meningitis. ‘The slow pulse following the 
infectious fevers is usually transitory in nature and may indicate 
real heart block. 

Schuster has reported a curious case of bradycardia of inter- 
mittent type, not showing the Stokes-Adams syndrome, in a girl, 
aged four years, with infectious myocarditis following rheumatic fever, 
which, after several weeks’ duration, resulted in a complete recoy- 
ery. In Schuster’s case, five weeks after the onset of acute articular 
rheumatism, attacks began in the evening with small irregular pulse, 
of lessened frequency, as low as thirty-five, fall of temperature, slow 
respirations (10), weakness, restlessness, and profuse sweating; 
these attacks lasted from one to three hours. The radial pulse and 
heart beats were synchronous. For three weeks these attacks re- 
curred nightly, then at intervals for several months more. Schuster’ 
assumed infectious myocarditis to be present. 

W. von Starck’ reports the occurrence of the Stokes-Adams 
syndrome in a boy, aged five years, who suffered from a severe gas- 
troenteritis, and whose heart became hypertrophied while under 
treatment for the enteritis. The pulse rate varied from 28 to 44, 
was usually 36. Murmurs were heard all over the precordium. No 
venous pulse was visible. On recovery from the enteritis three 
attacks of unconsciousness ensued, lasting one-half to one hour, 
with general convulsions; the last attack was fatal. Autopsy showed 
recent endocarditis on the posterior wall of the left ventricle, valves 
intact, marked cardiac hypertrophy, marked enlargement of the 
bronchial lymphatic glands, slight interstitial nephritis. Von Starck 
considered vagus compression from bronchial glands the cause of 
the slow pulse. 

According to Edmund Neusser, a physiological cause for brady- 
cardia is diminution in the automatic excitability of the heart 
muscle; or we may have diminished blood supply to the medulla 
on account of aneurysm, aortic stenosis, or arteriosclerosis of the 
basilar artery. Perhaps the most common condition found at 
autopsy in marked cases of heart block is sclerosis of the coronary 
arteries and cardiac fibrosis with degenerative changes involving 
the bundle of His. Among the toxic causes of bradycardia may 
be mentioned uremia, jaundice, lead-poisoning (chronic), ptomaine 
poisoning, etc., and the abuse of drugs such as digitalis and stro- 
phanthus. 

According to the myogenic theory, the ventricle is stimulated 
to contract by the impulse which passes from the auricle through 
the bridge of primitive (embryonal) tissue that connects auricle 
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and ventricle, known as the bundle of His, or atrioventricular bundle. 
Partial or complete block of the heart results from depression of 
conductivity in the atrioventricular bundle, when the stimulus 
occasionally or regularly falls to cross the auriculoventricular 
junction. 

James Mackenzie divides cases showing diminished frequency 
of the pulse into four classes: (1) Those in which all the chambers 
of the heart participate in the slow action (true bradycardia). 
(2) Those in which the slow pulse is due to a missed beat or extra- 
systole, the ventricle having contracted, and the resulting pulse 
wave being too feeble to reach the wrist (e. g. pulsus bigeminus). 
(3) Those in which the auricle has ceased to beat, or does so syn- 
chronously with the ventricle (type of nodal rhythm.) (4) Those in 
which the stimulus is blocked between the auricle and ventricle so 
that the auricle beats at its normal rhythm and the ventricle does 
not respond to the auricular systole, but pursues an independent 
and slow rhythm—complete heart block. 

True bradycardia is encountered in people enjoying perfect 
health, with pulse rates of fifty to sixty per minute. Most of Mac- 
kenzie’s cases were tall men. 

When there is a genuine bradycardia due to direct or reflex 
vagus excitation, the pulse rate will be increased by the adminis- 
tration of atropine. If the slow pulse is due to complete heart 
block, atropine will increase the rate of the auricular systole, but 
not that of the ventricle (Hoover). In analysing cases of brady- 
cardia the relations of the radial pulse, the heart’s impulse, and 
the venous pulse in the jugular must be compared. 

Case I.—Mr. B., aged forty-one years, contracted typhoid 
fever in 1889 (at the age of twenty), and suffered from dyspepsia of 
severe type afterwards. He was treated for gallstones from 1895 
to 1900; since then he has been comparatively free from pain and has 
had no severe attacks. 

On one occasion after severe exertion lasting all day, he had gen- 
eral epileptiform convulsions. Attacks of angina pectoris recurred 
at frequent intervals after this seizure, 1894, 1896. At present Mr. B. 
is pale, suffers from dyspnoea on exertion, and vertigo on stooping. 
His arteries show moderate thickening. His average pulse rate is 
50 per minute. Lues and alcoholism are excluded. He has worked 
hard all his life. 

Case II.—Oldest girl, May B., aged twenty years. Pallor 
marked in infancy. Diphtheria once, not followed by cardiac 
weakness. Pertussis lasted over three months, followed by per- 
sistent cough. Subject to nosebleed. Menses at thirteen, not 
regular and painful. Suffers from occipital and frontal headache, 
of the neurasthenic type. Loses her “‘wind’”’ easily. Does not suffer 
from vertigo, faintness or dizziness, and has never had convulsions. 
Pulse 68 in sitting posture, 60 lying flat. 
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Case III.—Willa B., aged fourteen years, was always a “nervous” 
child. At the age of eight years she had her first attack of general 
convulsions, which came without warning, lasted one to one and a 
half hours; mother noted complete unconsciousness, pallor, and 
sweating. No record of pulse was made. There was no vomiting 
or involuntary micturition, She recovered quickly. These attacks 
recurred three to four times a week for the next six months, then 
about once a week for two or three months longer. There have been 
no attacks in the past five years. 

CasE IV.—Leroy B., born April, 1908, full term. The mother 
nursed the baby altogether for six months; after that supplementary 
feeding was given and there was considerable digestive disturbance 
and constipation. Pallor, which was noted from the first, became 
more marked after the sixth month. The baby was easily fatigued 
at that time, would sweat freely, and showed dark circles around the 
eyes. ‘There was never much vomiting, but intestinal indigestion 
was evident. The abdomen was moderately distended, and the 
evacuations often of greenish color and offensive. ‘The slow pulse 
was noted during the first week and varied from 40 to 50; was 
slower during sleep. In March, 1909, a severe attack of broncho- 
pneumonia occurred, with high fever and extensive involvement 
of the lungs. While cyanosis was pronounced after severe spells of 
coughing, on the whole the color was good and the heart withstood 
the strain of the disease well. 

March 1909. Notes made at this time were: Moderate enlarge- 
ment of the heart to the right (1 cm. beyond sternum). Apex beat 
forcible, first sound loud, followed by systolic murmur, loud and 
blowing in character and not transmitted into the axilla or into 
the vessels of the neck. A systolic thrill was felt all over precordium, 
and the second pulmonic sound was accentuated. Pulse 58, some- 
what irregular. Small doses of digitalis were ordered, and the pulse 
rate fell during convalescence to 40. The illness lasted one month. 

December 2, 1909. Pulse strong and full, 50. Impulse forcible. 
Apex beat in fifth interspace just outside nipple. First sound of 
heart clear and strong. Now and then a soft systolic murmur is 
audible over base of heart. Second pulmonic sound loud, now and 
then reduplicated. No venous pulse visible. 

January 3, 1910. Cardiac dulness extends 1 cm. to right of ster- 
num and 7 cm. to left. Apex beat forcible, fifth interspace just 
outside nipple line. Epigastric pulsation is present, and a thrill 
is felt in right carotid. A murmur is heard over whole precordium, 
louder and rougher at base. Sometimes there is an intercalated 
sound suggesting imperfect systole. Second pulmonic is louder 
than the second aortic sound; the former is appreciably accentuated. 
Pulse 50, full and strong. No jugular pulse, but diastolic venous 
collapse. Liver one finger below costal border in nipple line, No 


| 
| 


FULTON, JUDSON, NORRIS! CONGENITAL HEART BLOCK 343 


rachitis. No signs of arteriosclerosis. Belladonna in full doses 
does not increase the pulse rate, nor does exertion. 

Urinalysis shows no albumin, sugar, or casts. ‘The body is 
rather undersized. 

Blood examination showed a low hemoglobin, 65 to 70 per cent. 

April 5, 1910. Pulse 42, same in recumbent posture, not affected 
by exercise. Color good. Evidence of intestinal indigestion. 

The child is bright, vigorous, and intelligent. It was at one time 
thought that the cardiac murmur above described was due to a 
patulous interventricular septum, which would, of course, have 
had an important bearing on the condition of the auriculoventricular 
bundle, but for reasons which need not be discussed the idea was 
relinquished. 

Pulse tracing 1 was taken from J. S. B., the father, who, it will be 
remembered, suffered for a long time with syncopal attacks and 
angina pectoris. It shows an incomplete block with a three-to-one 
rhythm. The fact that the supernumerary waves in the phlebogram 
are true auricular waves and not due to extrasystoles is shown by 
their regular rhythm, and by the absence of any extrasystoles in 
the cardiogram. It seems quite likely that the severe symptoms 
referred to above were produced by a complete block. Unfortu- 
nately we have no records to show what the radial pulse was at that 
time. The fact that swallowing, which temporarily stimulates 
the vagus nerve produces acceleration of the brachial rate, is 
followed by but very slight slowing, indicates that the tenth nerve 
does not play the leading role in the production of the auriculo- 
ventricular incoédrdination. 

Tracing 2 was taken from the baby, aged twenty-two months, 
while the radial rate was forty-two. Some of the waves are not as 
well marked as could be wished, but considering the difficulty in 
making records from an infant, they are quite satisfactory. ‘There 
seems to be complete block since the a waves in the jugular bear 
no constant relation to the brachial waves. ‘There can be no question 
of the fact that there is distinct auriculoventricular incoérdination. 

Tracing 3 was made from May B., the eldest daughter. It shows 
an incomplete block with a two-to-one rhythm. The brachial tracing. 
shows an extrasystole which is not followed by a compensatory pause 
and must therefore arise either in the auricle or in the auriculo- 
ventricular bundle. ‘This indicates that the stimulability of the 
heart muscle is not depressed and that the incoérdination is not 
due to depression of excitability. ‘The auricular waves appear 
fairly regularly showing that there is no abnormality of stimulus 
production, and the a-c interval preceding each brachial pulse 
does not exceed the normal limits. It would seem, therefore, that 
the incoédrdination was due to the fact that the bundle of His could 
not recover its functional activity in time to transmit every auricular 
stimulus, and therefore missed every other one, this doubled period 
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Fic. 1.—Pulse tracings from J. B, S., the father, showing an incomplete block with a three- 
to-one rhythm. The tracings from the apex beat and the carotid artery are in codéordination 
with the brachial waves, thus excluding the possibility of missed peripheral pulsations due 
to extrasystoles. Following the act of swallowing, the auricular and the ventricular rates 
are first increased, then decreased, Pulse rate, 52, Time recorded is one-fifth of a second. 
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of rest being sufficient completely to restore its functionation. 
This girl has never had any definite cardiac symptoms, and yet she 
is accustomed to work hard. She is, however, pale, never feels 
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INVUNU 
Fic. 2.—Pulse tracing from Le R. B., aged twenty-two months, showing apparently a 
complete heart block. The interpretation of some of the waves may perhaps be questioned, 
but considering the difficulty of ‘‘tracing” such a young subject, a better result could hardly 
be expected, Certainly there is a block. Time recorded is one-fifth of a second, 
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Fic, 3.—Tracing from May B:;, aged twenty years, showing incomplete heart block with a 
two-to-one rhythm. In the brachial tracing an auriculoventricular extrasystole occurs, 
preceded by no @ wave in the jugular, and followed by no compensatory pause. This 
indicates that although the conductivity of the bundle is depressed, its irritability is increased. 
The carotid tracing shows no incodrdination with the brachial. The patient is pallid, suffers 
almost constantly from headache, and although she works hard in the store, rarely feels well. 
Pulse rate,75. Blood pressure: systolic, 120 mm.; diastolic,75 mm. Time recorded is one- 
fifth .of a second. 


very well, and is a great sufferer from headaches. At the time 
the tracing was made she was somewhat excited, and the pulse 
rate was 75; it is generally about 60. 
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Tracing 4 was made from Willa B., the second oldest daughter, 
aged fourteen years. She is fairly well developed, but rather pale. 
For several years she suffered from syncopal attacks which came on 
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Fic, 4.—Tracing from Willa B., aged fourteen years, showing normal auriculoventricular 
coérdination. Pulse rate, 80. Blood pressure: systolic, 120 mm.; diastolic, 62 mm. For 
many years she had syncopal attacks while in school, or while playing the piano, often followed 
by severe convulsions. This condition continued for nearly one year. It was thought that 
she was epileptic. She is now in excellent health, without cardiac symptoms. Time 


recorded is one-fifth of a second. 


Jugular 


0.8 0.8 0.8 0.8 


Brachial Blood Pressure 122-60mm, 


Fic. 5.—Pulse tracing of J. B. B., aged sixteen years, showing normal auriculoventricular 
coérdination. He is robust, and engaged in strenuous athletic contests. He has never had 
any cardiac symptoms. Pulse rate, 80. Blood pressure: systolic, 122 mm.; diastolic, 60 mm. 


Time recorded is one-fifth of a second. 


while she was sitting quietly at school or at the piano. The attacks 
were followed by convulsions which were very severe. It was thought 
at the time that they were epileptic in character. She has outgrown 
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this condition and is now in good health. It seems more than 
likely, when we consider the other cases in the family, that these 
attacks were the result of heart block. The tracing shows a 
brachial pulse rate of 80 and no abnormalities. 

Tracing 5 was made from J. B. B., the eldest son, aged eighteen 
years. He is a healthy, well developed, robust looking man, who is 
at present actively engaged in track athletics. He has never had any 
cardiac symptoms; in fact, prides himself on his “wind.” ‘The blood 
pressure and the pulse tracing are normal. Pulse, 80. 

These cases which we have reported are, so far as we are aware, 
unique in the history of medical literature. A father and two 
children, one an infant, whose auricles and ventricles are con- 
stantly in a state of incodrdination, with strong probabilities that one 
of the other children was for a period of over a year afflicted with a 
similar condition is certainly most surprising. Until within a very 
short time it seemed fairly well established that when a condition 
of auriculoventricular incoérdination existed for prolonged periods 
of time, we were dealing with some degenerative changes in the 
bundle of His, such lesions as gummas, sclerosis, necrosis, fatty 
degeneration, etc., having been demonstrated in a large number 
of instances. It had, of course, been observed that following acute 
infections there might be a temporary heart block, generally symp- 
tomless except for the slowness of the pulse. Furthermore, the 
occurrence of block following the administration of digitalis in 
some cases showed that there might be a temporary depression of 
conductivity, but this class as well as the preceding one might 
justly be described as toxic in origin, the former to an infection, the 
latter to a drug. ‘The case of heart block with intermissions and 
recurrences of the condition recently reported by Earnshaw* shows 
that we still have much to learn regarding the pathology of the 
auriculoventricular bundle, and the cases which we here report 
while quite different in character, lead to a similar conclusion, 'To 
find an hereditary and apparently congenital tendency to auriculo- 
ventricular incoérdination is certainly very suggestive. It naturally 
leads to the thought that perhaps some of the people who “‘normally’”’ 
have pulses ranging in the sixties may have some defect of conduc- 
tivity. Thus Osler* mentions a family most of whose members 
had a pulse rate of about sixty, one of whom died of the Adams- 
Stokes syndrome. The records which have come down to us regard- 
ing the slow pulse and convulsive attacks of Napoleon are inter- 
esting, but there seems to be some doubt of his having had the 
bradycardia. 

Our tracings clearly show that the bradycardia is not due. to 
negative chromotropic influences—abnormal stimulus production— 


3 Amer. Jour. Mep. Sctr., April, 1910. 
4 Lancet, Aug. 22, 1903, p. 517, 
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since the a waves appear with regularity in the phlebogram. 
They also show in Case III that they are not due to negative 
bathmotropic influences—depression of stimulability—because a 
nodal extrasystole occurs. They further demonstrate that the slow 
pulse is not due to negative inoptropic influences—depression of 
contractility—because the brachial pulses are full and _ strong, 
and show no suggestion of a pulsus alternans. We have but one 
other possible cause of bradycardia left, and that the commonest 
cause, namely, negative dromotropic influences or in other words, 
depression of conductivity. 

Concerning the cause of the depression of conductivity in the 
present series of cases, we can only speculate. Gross anatomical 
changes in the bundle can be excluded, as can also toxemia. Bella- 
donna administered to the baby until the full physiological effect was 
manifested by flushing, produced no results on the pulse rate, a fact 
which tends to corroborate the conclusions which we have drawn 
from the pulse tracings, to the effect that the vagus is not to blame 
for the depression of conductivity. Thus tracing 1 shows that the 
act of swallowing which stimulates this nerve, first increases then 
decreases both the auricular and the ventricular rates. Another 
tracing from Case III, which is not reproduced, also shows an 
increased ventricular rate after deep breathing and swallowing, the 
pulse intermissions dropping from 0.8 to 0.6 and then increasing 
to 0.9 of a second. 

There is evidence to show that digitalis, which slows the pulse, 
does so mainly by decreasing the auricular rate and through it the 
ventricle, and this drug acts upon the human heart mainly through 
the pneumogastric nerve. Stimulation of this nerve has also been 
shown to depress conductivity, since atropine which inhibits the 
action of the nerve, may modify or cause a heart block to disappear. 
Our tracings show, however, that stimulation of the vagus by 
swallowing is productive of only very slight results, hardly more 
than could be considered normal. If overaction of the vagus were 
responsible for the block in our cases it is more than likely that we 
should get some more striking results from the stimulation and 
depression of ihis nerve than has been the case. 

The most reasonable hypothesis which we have been able to 
formulate to explain our cases is that we are dealing with a con- 
genital physiological and perhaps anatomical abnormality in the 
auriculoventricular bundle or its blood supply, by virtue of which 
conductivity is restored more slowly than normally. 
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THE DURATION OF PREGNANCY, WITH A NEW RULE FOR 
ITS ESTIMATION. 


By McDona1p, M.D., 


OF NEW YORK, 


‘'HE duration of human pregnancy is a question which has been 
debated by medical men of all ages. The extent of our ignorance 
has been but little decreased since the devout remark of the great 
Arabian physician, Avicenna, that “at the appointed season labor 
comes on by command of God.” ‘This observation is generally 
admitted to be correct. The study of the question is obscured by 
the difficulty of knowing with exactitude the date of coitus; and 
when the date of a single coitus is known, it is clear that conception 
may occur at any day before the first missed menstruation. ‘The 
length of time during which spermatozoa may live in the vagina 
and uterus before conception is still unknown, but there is no 
doubt that this may be for a number of days. 

For this reason, in our estimation of the duration of pregnancy 
it is customary to reckon from the first day of the last men- 
struation. This allows for an error in the reckoning of at least 
three weeks. Ovulation is by no means limited to menstruation, 
and fecundation may take place at any time during the interval 
between two menstrual periods. Often, however, when there has 
been but a single coitus, the day of copulation is also the day of 
conception, or the first day of pregnancy. A number of such cases 
of conception after a single intercourse were collected by Reid,’ 
in which 25 of 43 cases showed the duration to be from 270 to 280 
days reckoning from ‘the single intercourse, and in 11 cases preg- 
nancy was prolonged beyond 280 days. One case was delivered 
300 days after the single intercourse. Isolated cases of pregnancy 
after a single coitus have since been reported; but no such large 
series has been collected. 

Observation on animals, particularly cows, whose time of preg- 
nancy is nearest to that of women, have shown that their period of 
gestation is by no means a fixed time, but may vary from 240 to 
321 days. ‘Tessier’s’ researches, conducted with unusual care over 
a period of forty years, showed that, while the average duration of 
pregnancy of cows was 285 days, 321 calved between the 280th and 
297th days, 6 at the 298th day, 4 at the 299th day, and 10 between 
the 300th and 32ist days. Earl Spencer s experiments in 724 cases 
corroborate those of Tessier in that 310 cases calved before the 
284th day and 314 after the 285th day. While the variation of the 


duration of pregnancy in cows is no proof of a similar variation in 


1 Lancet, 1850, 
2 Mémoires de l’Académie Royale de Science de 1’Institut de France, 1819, ii, 1. 
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the human animal, it is at least suggestive that a similar variation 
may or does occur in pregnancy in women. 

There is no doubt that pregnancy in women may be prolonged 
in a certain percentage of cases, and numerous instances of abnor- 
mally long pregnancy have been reported. Winckel® has collected 
20 cases which he has discussed in detail, and has accepted 6 cases 
as authentically proved prolonged pregnancy of 310, 311, 312, 324, 
and 336 days, with children weighing from 5770 to 7470 grams. 
Nine of the remaining cases he rejects as not proved, and five were 
not completely satisfactory. Many other isolated cases have been 
reported, such as those of Allen* and many others. 

While it is difficult in many cases to estimate exactly the probable 
time of conception, it is conceded by obstetricians generally that 
prolongation of pregnancy does occur, and that the children of such 
pregnancies are remarkable for their large size. It is also believed 
that a proportion of overweight children are carried for more than 
the average time of pregnancy. While admitting that isolated 
observations prove nothing in this connection, it is evident that the 
average duration of many hundred cases weighing 4000 grams, 
and over, must have considerable force. Winckel has collected 
245 cases of this great weight and estimated the duration of the 
pregnancy as follows, as to the time after the last menstruation: 


Duration of 

pregnancy After last 
in days, menstruation. 


This collection shows that it is not an isolated occurrence that 
heavy-weight children are carried beyond the ordinary term of 
pregnancy; but it is a fairly definite proof that children are often 
overweight because they are carried for longer than the ordinary 
term. While it is true that large infants may be the result of short 
pregnancies, as was the case in 3.7 per cent. of these cases, it is 
more common that heavy children are the result of pregnancies 
longer than the average 280 days, as was the result in 71.8 per cent. 
of this series. 

In 31 of the larger babies with an average length of 53.8 cm. 
and an average weight of 4276 grams, the prolongation of the 
gestation period was 31 days, counting from the last menstrual 
period. ‘The average prolongation of the gestation in infants 
weighing 4000 grams, or slightly less than the preceding, was 8.22 


3 Leyden’s Deutsche Klinik, ix, 5 to 10, 4 Amer, Jour, Obst., 1907, lv, 4. 
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days, reckoning in the same way from the last menstruation. ‘Thus, 
also, in children weighing 4000 grams it was found that 30, or 12.2 
per cent., had a gestation period of longer than 302 days, the legally 
determined duration of pregnancy in Germany. 

Blau and Christofoletti® also have collected the cases of large 
children from 68,032 births in the clinics of Schauta and Chrobak 
for the years 1892 to 1901, in order to determine the correlation of 
large children and protracted gestation. Among 1778 children 
weighing more ‘than 4000 grams the pregnancy lasted more than 
300 days in 150 cases, and more than 302 days in 135 cases. 

There seems, therefore, to be conclusive proof that pregnancy 
may persist for longer than 280 days, and that, when it is prolonged 
over term, the resulting child is commonly of large size. These 
cases cited were clinic cases where conditions were not favorable 
to large children, as repose favors the increase in weight of the 
child. Rest, as has been proved by Pinard,° is a factor which 
may distinctly prolong the pregnancy. This may explain the 
difference between gestation in summer (277.2 days) and winter 
(279.5 days) or between married (282.4 days) and unmarried (278.2 
days), as has been shown by Pinard.’ This influence of quiet and 
rest will also explain the larger number of heavy children found 
in private practice, as the luxury of a home influences the weight 
of the foetus. Letournier* has shown that women who have fatiguing 
work to do have children lighter in weight than those who are able 
to rest during their gestation. He found an average difference of 
220 grams between these classes. 

The type of menstruation, the sex of the foetus, and heredity are 
all said to have effect upon the size of the foetus and the duration of 
pregnancy ; but none are proved to have any influence. 

On the other hand, constitution and habitus do seem to have an 
influence, as Issmer® found an average duration of 278.6 days in 
robust women, and 276.8 days in weak women. He also states 
that there is an average increase of weight of the child in each 
pregnancy of 224.5 grams. The first child is the smallest, as a rule, 
and each succeeding pregnancy produces a larger child up to the 
ninth. 

Another artificial cause of prolonged pregnancy is the performance 
of the operation of ventrofixation of the uterus. A number of long 
pregnancies with very large children have been reported after this 
operation. The most likely explanation is that the unequal develop- 
ment of the uterus and the thinning of the posterior wall causes the 
cervix to be displaced in its relation to the pelvic axis. The early 


5 Monats. f. Geburtsh. u. Gyn., 1904. 

6 Dictionnaire de Physiologie, 1905, article Gestation. 

7? Clinique Obstétricale, 1899, 51. 

8 Thése de Paris, 1897; De |’infl de la profession de la mére sur le poids de |’enfant. 
9 Arch, f. Gyn., xxx, 277, and xxxv, 310. 
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pains, being weak from the thin walls, are not able to press the 
presenting part into the os to bring about dilatation. From the 
various reports it appears that the pains came on and passed off 
again several weeks before birth actually occurred. 

The following list of cases shows the tendency toward the pro- 
longation of pregnancy, and forms another argument against the 
performance of this operation in child-bearing women: 


Author, Para, Last menstruation. Labor. Duration of pregnancy. 
February, 1903 December 10, 1903 About 43 weeks. 

11 months antepart. April 9, 1902 About 44 weeks. 
June 4, 1898 March 29, 1899 About 43 weeks. 
August 18, 1897 June 16, 1898 About 43 weeks. 
March 17, 1897 January 16, 1898 About 43 to 44 weeks. 
June 24, 1896 April 5, 1897 About 41 weeks. 
March 28, 1897 March 28, 1898 About 52 weeks. 

3 weeks overdue About 43 weeks. 
Middle of May, 1902 March 19, 1903 About 44 weeks. 
March 26, 1905 January 10, 1906 41 to 42 weeks. 


Kissler, 
Lynch, 
Fuchs, 
Kallmonger, 
Rick, 

Rick, 

Rick, 
Stahler, 
Ahlfeld, 
Ahlfeld, 


© & 


This phase of the subject is worthy of further study, and it would 
be well if those reporting cases of pregnancy after anterior fixation 
should note the duration of pregnancy and the weight and length of 
the child. 

While thus it may be seen that many factors affect the dura- 
tion of pregnancy, Issmer has also estimated that the size of the 
foetus bears a relation, as a rule, to the duration of pregnancy, as 
follows: 


He states that there may be a difference of ten to eighteen days 
in the duration of pregnancy; but, basing his statements on the 
average of his large collection of cases, he says that the larger the 
child the longer is the pregnancy, and that the increase is in the 
proportion of his table. Large children do also occur in shorter 
pregnancies, but they are much more infrequent than when the 
pregnancy is prolonged. 

These variations in the duration of pregnancy make it difficult 
to prognosticate the date of labor. If the usual rule is applied of 
adding seven days and subtracting three months from the date of the 
last menstruation, the estimate may be three weeks out of the way; 
but basing it upon the average duration of pregnancy, it is often 
correct. However, conception may have occurred immediately 
before the first missed menstruation, and so give a factor of error. 


10 Deutsche med. Woch., 1906, vii, 250. See complete literature. 
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Schatz," in two abstruse papers, has claimed that pregnancy is 
divided into physiological double months and periods of various 
kinds, and claims that labor occurs at the.termination of one of 
these. It is based upon the electric tension of the air, as shown by 
Arrhenius to be 27.3 days and which Schatz claims to be paralleled 
by the average duration of menstrual periods. This theory differs 
but in the complexity of its language from that held by ancient 
obstetricians, that labor occurred upon the date of a menstrual 
period. Unfortunately, however, there is no such exactitude, and 
the obstetrician must continue to take his fitful rest with one ear, 
cocked, listening for the telephone bell announcing the advent of a 
labor, the date of which he has no means of exactly determining. 

Since, however, the attempt to estimate the duration of preg- 
nancy by the number of days is inexact, it might be well to attempt 
to estimate the duration of pregnancy from the size of the foetus. 
For, if the foetus may be measured and the average size of the foetus 
is known, the date of labor will be when the foetus arrives at average 
size in the great majority of cases. 

So, with the hope of being able to determine the date of labor, I 
have evolved a rule which is dependent upon the height of the fundus 
of the uterus above the symphysis. The height of the fundus is 
dependent upon the occipitococcygeal measurement of the child, 
and this varies in direct proportion to the weight of the child, as 
does the length. The details of this proportion have been worked 
out in a previous paper.” 

The rule is as follows: The duration of pregnancy in lunar months 
is equal to the height of the uterus in centimeters divided by 3.5. It 
depends upon the more or less regular growth of the uterus of 3.5 
cm. each month of four weeks, and is very exact after the sixth month. 
The measurement is taken with the patient lying flat (see figure), and 
one end of the tape is placed at the upper border of the symphysis, 
while the other is held by the thumb into the palm of the hand. 
The fingers of the upper hand are held at right angles to the fundus 
of the uterus, and the tape follows the contour of the uterus save at 
the last dip, as is shown in the illustration. Multipare with lax 
abdominal walls and thin uteri should be supported at the side, 
so as to bring the occipitococcygeal axis of the pelvis into the long 
axis of the mother’s body. 

This method gives satisfactory results and is the most exact 
means of estimation of the duration of pregnancy. It is strictly 
an estimation of the size of the foetus; for when the uterus arrives at 
the height of 35 cm., or full term (24 = 10 lunar months), the foetus 
is of a weight of 3300 grams, or average size, as is shown by the 
measurements in my former paper. ‘Thus, an average-sized baby 
usually comes at the average period of pregnancy—hence the rule. 


Arch, f. Gyn., xxxiv, 2, and Ixxx, 3. 
2 Mensuration of the Child in the Uterus, Jour. Amer. Med, Assoc,, December 15, 1906. 
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After the sixth month this rule is extraordinarily exact, and is 
most useful in determining the date of labor and the size of the foetus, 
when the date of the last menstruation has been forgotten. It has 
been in use in my hands since 1904, and I have had good reports 
of it from many obstetricians, including some of my German 
confréres. Hamilton has reported it to me to be of great use in 
asylum practice in insane pregnant women who are not able to give 
a connected history of menstruation. 


Author’s rule: The duration of the pregnancy in lunar months equals the height of the 
uterus in centimeters divided by 3.5. 


It may be said that 35 cm. is the usual height of the uterus at 
full term with a foetus of 3300 grams. For every centimeter of 
height above this measurement approximately 200 grams should 
be added to the weight of the foetus. Thus, a uterus measuring 37 
em. would contain a foetus weighing 3700 grams. The measure- 
ments are more exact below 35 centimeters, than above that height. 

The so-called ‘‘sinking” of the foetus in the last two weeks of 
pregnancy causes but little error in the measurement, as the head, 
when the patient is recumbent, rides upward on the pelvic bones 
and the sinking is not a factor. “Sinking” in my experience is 
not common in primipare, and its supposed presence is often due 
to the stretching of the abdominal muscles and not to descent of 
the head into the pelvis. The fundus thus comes lower in the 
erect position, and no diminution of the fundal height is noted in 
the recumbent. This is well shown in Hirst’s'* photographs of 
women at various periods of pregnancy. ‘Sinking’ does, however, 
in multiparee sometimes complicate the measurement, but not often. 
Hydramnios also causes but small error, as the excess of liquid 
does not affect the fundus, but the body of the uterus, leaving the 


18 Text-book of Obstetrics, 
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height of the fundus to be determined by the occipitococcygeal 
measurement and the size of the foetus. 

The rule gives the most exact means at hand of prognosticating 
the date of labor. No rule can be exact when dealing with such 
an uncertain quantity as the duration of pregnancy, save that in 
the majority of cases an average-sized baby is born at the average 
time. 

Thus, if the fundus measures 26 centimeters from the symphysis, 
the duration of pregnancy is 26 divided by 3.5 or 7# lunar months, 
and the patient has 24 lunar months to go to term, or ten weeks and 
two days. 

This rule, combined with the estimation of pregnancy by reckon- 
ing from the last menstruation, gives a fairly exact determination of 
the probable date of labor. 

While the rule is useful for the determination of the date of labor, 
it is still more useful for the determination of the size of the foetus, 
with a view to induction of labor for contracted pelvis or other cause. 
When the fundal measurement is at or near 35 cm., I never hesitate 
to induce labor when indicated, knowing that there is a foetus of the 
average weight of about 3300 grams and capable of standing instru- 
mental delivery and not liable to die from prematurity. 

When used for the purpose of estimating the size of the child in 
contracted pelvic or other conditions, it should be used in conjunc- 
tion with the other methods of measuring the head, etc., as noted 
in my previous paper on this subject. 


‘FURTHER STUDIES OF SARCOMA OF BONE.’ 


By Leo Buercer, M.D., 


ASSISTANT ADJUNCT SURGEON AND ASSOCIATE IN SURGICAL PATHOLOGY, MT. SINAI HOSPITAL} 
ASSOCIATE SURGEON, HAR MORIAH HOSPITAL, NEW YORK. 


With the knowledge of the structural changes in bone that 
can be gained by means of the Réntgen rays, and with the aid of 
the newer viewpoints in the histopathology of sarcoma, we are in a 
position today to acquire a much more throrough and compre- 
hensive conception of the method of growth of sarcomas of bone 
than has been possible in the past. In a previous publication,’ 
giving observations on 20 bone sarcomas, ‘certain characteristic 
features were described and their importance in diagnosis was pointed 
out; the utility of adhering to the histological classification of Borst 
was demonstrated and a tentative grouping into seven types, each 


1 From the Department of Surgical Pathology of the Mt. Sinai Hospital, New York, 
* Surg., Gyn., and Obstet., October, 1909, 431 to 461, 
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distinguished by certain definite gross morphological criteria, was 
suggested as being at least of some temporary value. Since that 
time my own experience has been enriched by a number of addi- 
tional clinical cases; two more specimens of sarcoma of the long 
bones have been studied, as well as two cases of multiple myeloma. 
The very excellent account of Rumpel’s* radiographic findings in 
bone sarcoma has been compared with the data acquired by x-ray 
and anatomical investigation of my own material, so that I am able 
to give a review based on some 30 clinical cases and 46 specimens. 
Whereas it was possible to give the histopathology of my own 
material a thorough consideration, the available information on 
this point in the case of Rumpel’s sarcomas is too scant to warrant 
a comparative exposition of this phase of the subject. I shall, there- 
fore, confine myself to the conclusions that the study of the gross 
structural changes in 46 cases of bone sarcoma may permit. 

Ribbert,* in his admirable inquiry into the development of these 
tumors, has shown that many of our old notions, particularly in 
regard to genesis, ought to be abandoned. My own experiences are 
in the main in accord with his, especially in so far as they concern 
the probable seat of origin; but they are at variance with his 
conclusion in the matter of the site of inception of the so-called 
“peripheral” growths. I shall revert to this later on. 

Let me briefly epitomize some of the distinguishing attributes of 
the bone sarcomas, so that an understanding of individual char- 
acteristics may be facilitated. 

From a consideration of the many data before us we are led to an 
endorsement of a view recently advanced, namely, that true ‘‘peri- 
osteal” sarcomas are probably so rare as to be negligible, and that 
the bone sarcomas find their incipiency in a focus somewhere 
within the confines of the osseous tissue or perhaps just under 
the periosteal covering. Leaving aside the arguments in favor of 
this opinion for the present, let us assume the beginnings somewhere 
within the peripheral layers of the substantia corticalis, in the 
medulla, in the corticalis itself, or in the spongy bone, and the fol- 
lowing structural changes will be seen to take place. There will 
be a disintegration and disappearance of the osseous tissue and mar- 
row pari passu with the enlargement of the sarcoma, although in 
the case of certain varieties, new bone formation either on the part 
of the tumor or on the part of the irritated normal bone elements 
may occur. ‘The method of advance will vary in the way to be 
described later. Here it suffices to note that sooner or later the 
heterotypical cells will have destroyed some of the cortex and have 
found their way under the periosteum, which they will lift off as they 
multiply. By virtue of this detachment (and possibly also because of 


3 Ueber Geschwiilste und entziindliche Erkrankungen der Knochen im Réntgenbild 
Hamburg, 1908. 
4 Geschwulstlehre, 1904; and Beitrige zur Entstehung der Geschwiilste, 1906, 
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the stimulation of the tumor cells themselves) proliferative changes 
are induced in the bone covering, and new osseous lamelle are 
laid down. In the earliest stages this forms a bony thickening 
over the cortex indistinguishable from an inflammatory periosteal 
deposit. Soon, however, the neoplasm tends to encircle the bone, 
carrying the periosteum with it. A fusiform tumefaction results, the 
ends of the spindle presenting on section characteristic wedges or 
triangular areas of periosteal bone. Later, the periosteum too is 
broken, and its remnants with attached portions of new-formed bone 
may become included in the tumor. 

In this short characterization it has been deemed advisable to 
call attention only to a very few but essential facts, namely, the origin 
in the bone tissue or marrow, the destruction of the bone, and the 
role of the periosteum: for these will aid in the detailed study now 
to follow. 

Turning our attention to the comparative study of our own 22 
specimens and of the 24 described by Rumpel, we will find that the 
tentative grouping proposed by me is also of service in classifying 
the tumors portrayed in that author’s Atlas of Riadograms.° The 
following is the grouping under discussion: 


A. CENTRAL (ENDOSTEAL) TUMORS. 


Expansive of the bone ends. 

Expansive of the shaft. 

Diffusely infiltrating (non-expansive). 
Destructive, dissolutive (non-expansive). 
Sclerosing (calcifying). 

Perforative (non-sclerosing). 


B. PERIPHERAL TUMORS. 


7. Superiosteal and true peripheral. 


I. ExpansivE ‘Tumors OF THE Enps oF Lone Bongs. Ex- 
quisite examples of this form are the giant-cell sarcomas usually 
encountered in the lower end of the femur and upper end of the 
tibia and humerus. They begin as a rule in the spongiosa of the 
diaphysis, not far from the epiphyseal line and exhibit a marked 
tendency to bring about complete disintegration of the osseous tissue. 
By virtue of necrosis, liability to hemorrhage, and regressive meta- 
morphosis, larger or smaller cavities are produced. As for their 
“expansive nature” (Figs. 1 and 2), this needs qualification, since it 
is often more apparent than real. Although a moderate amount of 
enlargement of the extremity of the bone may be produced by the 
tumor growth even before the investing cortical sheath has been 


5 Loc, cit, 
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invaded, this is but meagre when compared with the dilatation 
incident to the later destructive changes. Complete arrosion of the 
corticalis is the result when the tumor attains considerable size. 
The periosteum, however, may remain as an encapsulating vest- 
ment, and hand in hand with its recession from the surface there 
occurs the development of new bone, so that a new shell of thin 
osseous lamellze may form the chief covering of the neoplasm. ‘The 
eggshell or ping-pong ball® crackle, therefore, may be elicited by 
pressure on either rarefied cortex or new formed periosteal bone. 


Fic. 1,—Giant-cell sarcoma of the tibia. Fic, 2.—Giant-cell sarcoma of the femur, 


We may regard the illustrations (Figs. 1 and 2) as depicting types 
of this variety. The first, a giant-cell sarcoma of the tibia, belongs 
to my series, and the second, a giant-cell sarcoma of the femur, to 
Rumpel. Besides the features already mentioned in a general way, 
we should note the following: The triangular area of subperiosteal 
bone, the fact that the articular surface is intact, and the evidence 
of threatened complete destruction of corticalis. Such evidence is 
seen in Fig. 2, where there is absence of cortex over the upper half 


® Suggested by Dr, Bloodgood, 
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of the tumor, and substitution by delicate new osseous plates. Here 
the tumor has evidently escaped from its bony confines and is partly 
extra-osteal, although limited, for the most part, by intact periosteum. 
Similar growths occur in the upper end of the humerus, although 
here the dilatation of bone is not clinically as apparent as in the 
case of the femur and tibia. 

It is these tumors that may be easily confused with bone cysts. 
If we remember that cysts do not perforate, but cause rarefaction 
and expansion of the cortex, that they are surrounded by a smooth 
bony wall, and that reactive bone proliferation either in the bone 
itself or on the part of the periosteum does not occur with them, we 
shall have at our disposal a sufficient number of data for differ- 
ential diagnosis. 

That other forms of cystic sarcoma (myxosarcoma) and more 
malignant varieties (osteoblastosarcoma) may also belong to this 
group, I have already mentioned elsewhere. 

II. Expansive ‘Tumors or THe SHart. A brief mention of the 
occurrence of expansive tumors in the diaphysis will be enough to 
acquaint us with this type. In my series there was a chondro- 
sarcoma of a metacarpal bone and one of the femur. In Rumpel’s 
list there was a sarcoma developing in an enchondroma of the hume- 
rus which had much in common with my specimen of the femur. 
The same picture of bone destruction that is seen in the last type 
occurs here. The available material is hardly adequate to allow of 
formulating any definite rules as to what radiographic pictures 
ought to be expected. It is evident, however, from the data at hand, 
that some difficulty in the differentiation between benign enchon- 
droma and chondrosarcoma can hardly be avoided. A reference 
to Fig. 3 illustrates how the picture characteristic of enchondroma 
may be produced by a cartilaginous growth whose tissue showed, 
microscopically, unmistakable traits of malignancy, although a true 
malignant nature could not be clinically proved in this case. In 
the enchondromas (Fig. 4) we not rarely encounter multiple tumors 
that cause disappearance of the osseous tissue, leaving a structure 
which in the 2-ray picture has a speckled and rarefied appearance. 
The absence of periosteal deposits is one of the most important 
aids in distinguishing them from many of the types of central sar- 
coma of bone. 

Two other conditions that may stimulate the central expansive 
sarcomas of the shaft may be mentioned—bone cysts, and cyst for- 
mation in so-called “osteitis fibrosa.” ‘The enchondromas and bone 
cysts both from the clinical standpoint and from the skiagrams may 
be practically identical, so much so that a close relationship seems 
not unlikely. Indeed, the bone cysts are in all probability the end 
result of a number of different types of endosteal disease. It is not 
my purpose here to enter into a discussion of the differential diag- 
nosis between these conditions and sarcoma, inasmuch as this can 
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be best treated from a consideration of a large number of radio- 
graphic plates. Here it may suffice to call attention to the following 
points: In bone cysts, fusiform or pyriform bone expansion, rare- 
faction of the substantia compacta with the greatest absorption 
at the equator of the tumefaction, and a distinct, regular line of 
demarcation between cyst and bone tissue, are characteristic; whereas 
irregular expansion, perforation, extra-osteal masses, periosteal bone 
deposits, and irregular contour are more apt to be among the 
qualities of the malignant growths. 


Fic, 3.—Chondrosarcoma of a metacarpal Fic. 4.—Enchondromas of the phalanges and 
bone, metacarpal bones. 


Durruse Inritratine (NON-EXPANSIVE) Tumors. Quite 
a contrast to the last described series is presented by those sarcomas 
that probably originate in the innermost layers of the substantia 
compacta or in the medullary substance, when they develop in the 
shaft, and probably begin in the spongiosa when they belong to the 
extremity of a bone. Here expansion of the corticalis is missed, 
and we find a displacement of osseous tissue and marrow, with 
marked tendency to intramedullary extension. We are often sur- 
prised, on section of the bone, to see how far in the longitudinal 
direction the tumor growth has advanced. Fig. 5 shows the diffuse 
involvement of the head and shaft of the femur in one of my series 
of four specimens of this type and illustrates the tendency to patho- 
logical fracture, which may be one of the first indications of the 
presence of these growths. In Rumpel’s series I could find but one 
example—a round-cell sarcoma of the ulna, which is depicted in 
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Fig. 6. Here we see the wide endosteal extension with relatively 
little destruction of substantia compacta, and will note the small 
wedge of bone deposits from the periosteum where that has been 
displaced by extra-osteal growth. Of the four examples in my col- 
lection, there were two of the upper end of the femur, one of the 
shaft of the tibia, and one of the shaft of the humerus (Fig. 7). 
This type ought to be recognized as of clinical importance, inas- 
much as an early diagnosis will hardly be made. For the endosteal 
tumor may have already replaced a large portion of the medulla 
and innermost layers of corticalis, or may have caused pathological 


| 


Fia, 5.—Fibrosarcoma of the femur. Fic. 6.—Diffuse infiltrating sarcoma of the ulna, 


fracture, long before a suspicion of neoplasm is entertained. Thus, 
the diagnosis was made after spontaneous fracture in one case, 
ofter osteotomy in two cases, and after careful radiographic exam- 
ination and exploratory incision in a fourth case. ‘The patients do 
not usually consult us until after considerable bone destruction 
has taken place. An illustration of a diffusely growing round-cell 
sarcoma of the humerus may be of interest in representing this type 
(Fig. 7). 

IV. Destructive, DissoLutivE Tumors. When a sarcoma 
becomes so highly destructive that there is rapid dissolution of the 
whole region surrounding its point of origin, and when there is 
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neither a tendency to expansion nor to demarcation of the neoplasm, 
we have a growth which may be grouped under “destructive” or 
“dissolutive tumors.” I have seen some half-dozen such sarcomas 
of the upper end of the fibula, one of which is depicted in Fig. 8. The 
invasion of the surrounding soft parts occurs early and the tumors 
usually pursue a very malignant course. Rumpel’s series affords 
two such specimens, one of the upper end of the tibia, another of 
the upper end of the fibula. Fig. 9, a diagrammatic drawing from a 


Fic. 7.—Diffuse infiltrating round-cell sar- Fic. 8.—Dissolutive (round-cell) sarcoma of 
coma of the shaft of the humerus, the upper end of the fibula, 


sagittal radiogram, illustrates the manner of growth in a case in which 
the upper end of the tibia is completely destroyed and substituted 
by a very large tumor. Where the tumor merges with the intact 
shaft are seen some evidences of bone proliferation. The periosteal 
bone can be traced upward in the form of two irregular lines which 
represent what is left of a new cortex made of periosteal bone. 
Here we see a demonstration both of the reactive periosteal osteo- 
plasia and of the fact that the new-formed bone will in its turn be 
disintegrated by the advancing neoplasm. 
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V. Scierosine, Cauciryine (Ossiryine) Tumors. Perhaps 
one of the most interesting varieties of bone sarcoma is that in which 
an osteoid or chondroid matrix is elaborated. Hand in hand with 
this higher differentiation into a typical bone- and cartilage-produc- 
ing mesoblastic tissue goes a tendency to sclerosis, in the sense that 
larger or smaller areas of the tumor are converted into stony masses. 
This is accomplished either by a sort of lawless calcification or by 
the deposition of lime in the osteoid matrix and the consequent 
production of a typical bone. Having already had six examples 
when writing my last paper’ (three of the femur, two of the tibia, 


Fic. 9.—Dissolutive, round-cell sarcoma of the Fic. 10.—Sclerosing sarcoma (osteoid) 
upper end of the tibia. of the tibia, 


and one of a rib), the histological and gross characteristics were 
sufficiently dealt with at that time. Here it may be permissible, for 
the sake of clearness, to repeat the following: ‘That calcification and 
bone formation may be both intra- and extra-osteal; and that the 
shaft in which such a tumor originates may be converted into a 
dense petrified mass with, such fusion of the remnants of corticalis 
and intra-osteal tumor, that it is impossible to tell macroscopically 
where the tumor ends. This remarkable feature of deposition of 
lime gives a distinctive stamp to the radiograms and is therefore of 


T Loe, cit. 
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service in diagnosis. ‘Thus, Fig. 10, depicting an osteoid sarcoma of 
the tibia, represents diagrammatically the endosteal hardening, 
dense masses of lime filling the bone and also forming a core in the 
soft extra-osteal tumor, so that in some of the longitudinal sections 
an imperceptible transition from calcified tumor into altered cortex 
can be demonstrated. 

When these tumors make their way out under the periosteum, 
they give rise to the same bone proliferation seen in the other varie- 
ties, except that we must expect an additional osteogenetic process in 


W 


Fic, 11,—Sclerosing sarcoma of the femur. Fie, 12,—Perforative sarcoma of the femur. 


the basal portions of the tumor, namely, that which rides on the shaft 
of the bone. In the extra-osteal tumor-spindle the typical radiate 
arrangement of bony spicules is sometimes developed, especially in 
the chondroid varieties. ‘That this feature is not a distinguishing 
characteristic of the “periosteal” tumors—as was formerly supposed 
—but belongs rather to those central tumors that stimulate the peri- 
osteal variety will become evident from our analysis. 

In my own collection, the calcifying and ossifying type was rep- 
resented only by the osteoid and chondroid varieties, although in 
one of the round- and spindle-cell tumors, a fair amount of irrita- 
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tive bone proliferation—on the part of the normal bone—was 
rather striking. Rumpel pictures marked sclerosis in a spindle- 
cell sarcoma. Bearing in mind the fact that the sarcomas with 
specialized intercellular substance, such as the chondroid and oste- 
oid, may, in the course of their growth, revert to immature, low 
types (spindle- and round-cell forms), and that we not infrequently 
find soft immature sarcoma in the metastases and extra-osteal masses, 
it seems possible that osteoid or chondroid substance may be over- 
looked if the central portions—or the oldest parts—are not subjected - 
to histological examination. Be that as it may, the radiogram from 


Fie. 13.—Perforative sarcoma of the Fic. 14.—Perforative sarcoma of 
femur. the femur 


which Fig. 11 was drawn shows not only the irregular areas of lime 
infiltration in the extra-osteal tumor, but also the typical spicules 
and the dense nature of the shaft itself. Whether sclerosis of the 
nature described can occur in the other forms of sarcoma, I am 
unable to say from the data at my disposal. 

VI. PrrrorativE EnposteaL Tumors. Instead of a large 
central focus causing expansion, or diffuse endosteal infiltration, 
or extensive bone destruction, or sclerosis, we may see a totally 
different picture, namely, a small intra-osteal mass causing early per- 
foration. Such a growth is exemplified by the specimen in Fig. 12, 
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portraying a non-calcifying soft osteoid tumor of the femur. In 
the analysis of Rumpel’s sarcomas, it was found that this type is 
not at all unusual. Seven of his tumors could be placed into 
this class, 2 of the tibia, 2 of the humerus, and 3 of the femur. 
Diagrammatic reproductions of the 3 tumors of the femur are 
to be seen in Figs. 13, 14, and 15. In all of them the sarcoma had 
its origin in the spongiosa of the diaphysis, and there was a relatively 
small endosteal focus with large extra-osteal masses. The other 
features already sufficiently described can be readily detected by a 
glance at the illustrations. 


Fic. 15,—Perforative sarcoma of the femur, Fic. 16.—Perforative sarcoma of the humerus, 


We need hardly emphasize the difficulty and, in most cases, the 
impossibility of diagnosticating this type of sarcoma before perfor- 
ation has taken place. When the humerus is affected, the recog- 
nition of the condition, even with radiograms, may tax our powers 
to a still greater degree. ‘The meagre changes in the bone may go 
with considerable tumefaction of the soft parts and the diagnosis 
of arthritis may be made. A glance at Fig. 16 will give us a notion 
as to the lesion in one case. 


Another example of this form is shown in Fig. 17, in which the outer 
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tuberosity of the tibia is occupied by a small tumor which has 
already made its way out of the bone. Such a tumor must be differ- 
entiated from a bone cyst, osteomyelitis, or bone abscess, and from 
a central gumma. ‘The evidences of a lesion outside of the bone, 
the irregular contour of the endosteal area of bone absorption, and 
the periosteal deposits are sufficient to rule out bone cyst. Nor 
do we meet with the peculiar circumferential osteophytes in central 
gumma or in abscess. 


Fic. 17, —Perforative sarcoma of the Fic. 18.—Subperiosteal sarcoma of the 
tiba, femur, 


VII. PrrreHERAL Tumors. Having had but one tumor whose 
origin was either “subperiosteal” or in the outermost lamelle of the 
cortex, it would have been audacious to have expressed myself 
decisively in regard to the moot point of periosteal or peripheral 
origin in my first paper.* Comparing my own specimen with those 
described by Rumpel, the conclusion is inevitable that a certain 
percentage of the bone sarcomas do belong to this class, and that in 
a series of eight tumors, at least, the periosteum, although affected 
by the growth, is not the seat of its inception. Turning our attention 
to Fig. 18, showing a large osteosarcoma’ of the femur, the lack of 
bone disintegration will be noted as a striking feature. Indeed, 
there is only very superficial arrosion of the shaft, at a point marking 


Loc, cit. 
® By osteosarcoma is meant not a sarcoma in bone, but a bone-forming sarcoma, 
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the beginning of the tumor. This must be taken to lie in all prob- 
ability in the peripheral layers of the substantia compacta. 

We can acquire more information by turning to the sagittal 
section of a fusiform tumor of the femur sketched in Fig. 19. Our 
inspection reveals two significant facts—first, the evidence of the 
osteoplastic activity of the periosteum, and second, the intact con- 
dition of the substantia compacta. How these are to be interpreted 


shall form a topic for discussion when the point of origin of the sar- 
comas shall receive special consideration. 


\S 


Fic. 19.—Subperiosteal sarcoma of the femur. Fic. 20.—Peripheral sarcoma of the femur. 


Perhaps somewhat more comprehensible from the standpoint of 
genesis is the peripheral sarcoma shown in Fig. 20, in which there is 
a tumor encircling the shaft. ‘Toward either pole we can detect the 
strata of periosteal bone deposit, these becoming more elevated as 
they approach the centre of the neoplasm. ‘Then there is a sudden 
interruption in the continuity of these lamelle, and we see a shallow 
excavation at the posterior part of the shaft. It is at this point that 
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we must seek the point of origin. We need hardly add many more 
examples. One more will suffice to give us a definite notion both 
as to origin, development, and as to what diagnostic points can be 
expected from the radiograms. How little the shadow pictures may 
show is apparent when we look at Fig. 21, a diagrammatic repre- 
sentation of a skiagram of the specimen. In the z-ray of the limb 
there was nothing but the slight indication of circumferential peri- 
osteal osteoplasia, and a roughened line indicating surface arrosion. 
These two features are well shown in the figure. Thus, the char- 
acteristic marks identifying such peripheral sarcomas are periosteal 
bone deposit, eroded bone, and the presence of an extra-osteal mass. 


Fic, 21.—Peripheral sarcoma of the femur. Fic, 22.—Sclerosing sarcoma of the tibia. 


Is it always possible to distinguish in the skiagrams the lesions of 
sarcomas of small extent from those that belong to a traumatic or 
inflammatory periostitis? The differential diagnosis may be difficult, 
for the shadow pictures may show only periosteal deposits without 
appreciable changes in the bone itself. ‘The circumferential type of 
bone deposit usually speaks in favor of neoplasm, whereas in the 
traumatic periostitis we are more apt to find irregular, and possibly 
multiple patches of bone deposit. However, it is clear that even in 
sarcoma the very earliest periosteal lesion will not have encircled 
the shaft, and this early neoplastic lesion may, therefore, be diffi- 
cult or impossible of recognition. 
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GENERAL CONSIDERATIONS. Having thus outlined the char- 
acteristics of forty-six bone sarcomas, and having grouped them 
according to gross morphological traits, it may be well to gain a 
broader impression of the subject by tabulating both our own speci- 
mens and those of Rumpel and by giving the subject of classifi- 
cation and point of origin more critical consideration. ‘The dis- 
tribution was as follows: 


Rumpel.!° Buerger."' Total 
Femur . ; 11 
Tibia . 
Humerus . 
Fibula . 
Metacarpal 
Radius 
Ulna 
Rib 


Plone 


Total 


In order of frequency we would have femur, tibia, humerus, 
fibula, and metacarpal. Reinhardt’ collected 54 cases in which 
there were 19 of the tibia, 18 of the femur, 13 of the humerus, and 
2 each of the fibula and radius. Miiller,’* in reviewing 209 sar- 
comas, found the tibia affected 77 times, the femur 70, the humerus 
38, the radius 11, the ulna 6, and the fibula 8. The tibia and femur, 
therefore, take the first place, followed by the humerus, and then by 
the fibula and radius. 

Has the comparative study of this larger number of bone sarcomas 
given impressions that would tend to strengthen notions already 
obtained through our previous investigation? I must answer in 
the affirmative. A suspicion has arisen that perhaps certain of the 
groups do not possess any essential properties with which the gross 
alterations are inseparably linked, and that the changes of bone 
architecture depend for the most part on variations in the site of 
origin of the neoplasm. However this may be, the establishment of 
the existence of important widely variant forms is not nullified; and 
we must concede that, although the assumption as to the rdle of 
origin may be true in the case of the “border-line” tumors, most 
of the neoplasms possess a sufficient number of distinctive qualities 
to allow of the grouping adopted by us. Tabulating Rumpel’s 
tumors and my own, we find the 46 sarcomas grouped as follows: 


10 Includes only those critically studied by me, the data being sufficient. 

11 The multiple myelomas are not added, Only specimens which were studied ana- 
tomically are included in my list. 

12 Deutsche Zeitsch, f. Chir., 1897, xlvii, 523. 

18 Inaug. Diss,, Kiel, 1904, 
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. Expansive of the Extremities of Bones. Rumpel. Buerger. 
. Expansive of the Shaft, 
. Diffuse 
Femur 
Tibia . 
Humerus 
Ulna . 
. Dissolutive (destructive) 
Fibula 
Femur 
Tibia . 
. WSclerosing, 
Femur 
Tibia . 
. Perforative endosteal. 
Femur > 
Humerus 
Tibia . 
. Peripheral. 
A. Subperiosteal!4 (shaft) . 
B. True peripheral: 
Femur (shaft) . 
Humerus (shaft) . 
Radius (shaft) . 
Tibia (shaft) 
Fibula (shaft) . 
Metacarpal (shaft). 


Rather striking is the large number of perforative endosteal 
tumors, of which I have had but one example, and of which Rumpel 
—if my interpretation of his radiographic findings is correct—has 
had 7. This augmentation in the number of examples of a type 
which had to be separated from the rest in my series (although 
there was only one) makes it certain that this variety is to be reck- 
oned with. None the less remarkable, and a circumstance which 
has somewhat altered my former concept, is the large proportion 
of peripheral sarcomas—7 out of 24 as compared with 1 out of 22 
in my list. 

Let us set aside the question of the fitness of a special classifi- 
cation as well as the critique of the one proposed until we shall have 
discussed more fully the manner of giowth of the bone sarcomas 
and their site of origin. We owe much of our knowledge of these 
two phases of the subject to the admirable work of Ribbert. He 
was one of the first to emphasize the endosteal origin of these neo- 
plasms, and to recognize the role of the periosteum as being active 


4 With very slight or practically no erosion of the corticalis, 
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rather in the sense of producing new bone than in the sense of 
participating in the production of the tumor itself. 

In the bony tissue the sarcoma elements soon cause a disappear- 
ance of the normal structure, with a rapid resorptive process, the 
bone melting away, as it were, before the advancing cells of the 
neoplasm. ‘The bone absorption seems, for the most part, to be 
the result of the direct action of the tumor cells, although we 
not infrequently see osteoclasts engaged in a similar process. At 
the same time, an interesting phenomenon may occur, namely, the 
deposition of new matrix upon the very bone tissue that is under- 
going destruction. Such osteoplasia needs careful interpretation, 
since it may either be a normal reactive homeotypical bone pro- 
liferation, such as is the rule in syphilis and chronic inflammatory 
processes, or it may be heterotypical or atypical, the result of the ac- 
tivities of bone-forming, osteoblastic sarcoma elements. ‘The former 
type is usually not sufficient in amount to produce architectural 
changes that need special consideration from the standpoint of 
diagnosis in the skiagrams; the latter, on the other hand (belonging 
par excellence to the osteoid, chondroid, and true .osteosarcomas), 
is responsible for the striking lime and bone metamorphosis which 
has already received special mention elsewhere. In one of my 
cases of the dissolutive type of sarcoma of the fibula the ‘‘normal”’ 
type of bone formation was fairly striking. Indeed, it did much 
toward preserving the general contour of the bone, just as is the 
case with the more solid, dense, calcified endosteal sarcomas of the 
osteoid variety. 

By virtue of advance through Haversian canals or by direct 
extension through places in the substantia corticalis that have under- 
gone complete absorption, the neoplasm finds its way under the 
perisoteum. The latter becomes separated from its bony support, 
first over a small area, by reason of the progress of the tumor, and 
later because of hemorrhages between the periosteum and the sur- 
face of the bone. It is now that the peculiar phenomenon of new 
bone formation under and by the periosteum takes place. A study 
of the skiagrams of gross specimens reveals the interesting fact that 
the bone deposition occurs in two forms—either as flat stratified 
lamelle, disposed parallel with the long axis and surrounding the 
bone, or in the shape of fine trabecule that have a radiate arrange- 
ment, lying perpendicularly to the shaft. Both of these varieties 
can frequently be found in the same specimen. Although my 
studies of this particular phenomenon cannot be regarded as 
sufficiently thorough to warrant a decided opinion, it seems to 
me now that the following explanation will hold good: ‘The 
flat lamelle represent, in part, bony deposits that are the result 
of bone proliferation from the peripheral layers of the corticalis, 
and, in part, the proliferation that occurs when the periosteum has 
suffered but minute separation from the bone. Such separation is 
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not confined to the immediate variety of the perforating sarcoma 
tissue, but extends for a considerable distance up and down the 
shaft and in a circumferential direction. Thus, the first conse- 
quence of cortical perforation will be the growth of a thin plate of 
bone upon the shaft. As the tumor enlarges, a tendency to form a 
lenticular-shaped growth becomes manifest. ‘The periosteal eleva- 
tion may occur at intervals, depending upon the subperiosteal ten- 
sion, and each fresh act of separation will be followed by a new 
accession of lamellar bone growth. Simultaneous with this another 
mode of periosteal activity is evidenced in the growth of bone 
trabecula from the periphery toward and perpendicular to the bone. 
Such radiate disposition is particularly shown in the radiograms, 
and according to Ribbert depends on the fact that the perforating 
vessels have been pulled out in that direction and must to a certain 
extent determine the direction of the growth. Be that as it may, we 
need but note that where the bone covering has suffered any con- 
siderable displacement, there the radiate arrangement is rarely 
missed, whereas where the periosteum is separated but a few milli- 
meters or less than a millimeter, the lamellar structure is more apparent 

At the poles of the extra-osteal tumor, where the transition between 
normal and uplifted periosteum must be sought, a characteristic 
wedge (in section) or conical shell of bone is regularly seen. ‘The 
importance of recognizing this structural marking, both in diag- 
nosis and in the estimation of the site of origin, will receive 
attention later on. 

I have thus far called special attention to the proliferative phe- 
nomena induced by the extra-osteal growth, It can readily be appre- 
ciated, however, that the new-formed periosteal bone will in its 
turn suffer the same destruction which had already befallen the 
existing osseous tissue. As a result, the central parts of the cortex 
of extra-osteal spindle will become deprived of its bony covering. 
A fibrous capsule, the last remnant of periosteum may be left, or 
rupture of this may occur, in consequence of which rapid growth 
into the soft parts or around the periosteum occurs. ‘The peri- 
osteum then lies in the tumor mass. This explains the occasional 
inclusion of periosteum, with its adherent bone, in parts of extra- 
osteal tumors. 

From this description it is evident that, if it is possible to deter- 
mine the presence of intact periosteum, or to detect evidence of 
bone proliferation in it, or to trace its dislodgement in the manner 
suggested, we must be prepared to controvert the opinion that such 
perisoteum contains in it the nucleus of inception of the neoplasm. 
We must rather seek a focus under the periosteum or in the bone 
itself. 

After this slight digression into the question of origin of the sar- 
coma, I shall close the chapter on mode of growth by calling attention 
to the common varieties of extra-osteal tumor. 
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The fusiform type is the ordinary variety. This form may give 
us—as shall be seen later—no indication as to where the beginnings 
of the tumor lie. Whereas, the true spindle, with tapering ends, may 
be found when the tumor is limited to the shaft, a blunt, and even 
fungiform overhang may mark its limit at the extremity of a long 
bone. The absence of the typical periosteal bone wedge may be 
ascribed to the dense adhesion of the membrane at the epiphyseal 
region. Besides this, we need only mention the nodular lobules 
of extra-osteal metastases occasionally seen, and the irregular forms 
that belong to the stage of periosteal destruction and infiltration of 
the soft parts. 

THE ORIGIN OF THE Bone Sarcomas. In the light of what has 
been said we can now better understand the presumptive point of 
origin of the tumors belonging to our series. Let me therefore analyze 
the various groups in the sequence previously given. Having done 
this, I shall be able to proceed to the critique of the proposed clas- 
sification, with a more complete appreciation of its merits and short- 
comings. 

Fortified with the knowledge of the role played by the periosteum 
in the development of the bone sarcomas, we must abandon the old 
conception of division into myelogenous and periosteal varieties. 
Ribbert recognizes central and peripheral forms. The former 
originate in most instances in the substantia spongiosa of the diaph- 
ysis, although they may grow from any point that lies within the 
outermost layers of the corticalis, and the latter are derived from the 
outer layers of the periosteal bone. Ribbert would have even these 
so-called peripheral tumors start near one end of the diaphysis, and 
creep up or down the shaft. I shall be able to show that at least 
this latter view is not in accordance with the data at our disposal. 

In establishing the location of the beginnings of the malignant 
tumors, we must bear in mind a few fundamental facts. A tumor 
will grow with equal rapidity in all directions if the resistance 
offered on all sides is approximately the same. It is just here in 
the sarcomas of bone that we encounter several difficulties in the 
proper interpretation of the point at issue. These are the differ- 
ences of rate of proliferation in bone and in soft parts, and the 
limiting powers of the substantia compacta, of the articular carti- 
lage, and the periosteum. Thus, we cannot off hand place the site 
of initial growth in the centre of the gross product. 

Turning to our series, the expansive tumors of the ends of the long 
bones will be found to arise from a point somewhere in spongy bone 
of the end of the diaphysis. Beginning for the most part in the upper 
end of the tibia or lower end of the femur, the equal enlargement 
will leave no doubt as to the correctness of the assumption that 
they are central in origin. 

When we come to consider the expansive tumors of the shaft and 
the diffuse infiltrating type, we meet with a more intricate problem. 
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Here we may assume either a focus in the marrow, in the innermost 
layers of the substantia compacta, or in the spongiosa of the diaphysis. 
In view of the nature of the histological types (giant-cell and 
chondral), it seems most likely that an osseous rather than a myelo- 
genous focus is their starting point. 

The dissolutive form also arises in all probability in the spongiosa 
of the diaphysis. The equal destruction of the bone ends is suffi- 
cient testimony in favor of this view. 

Perhaps none of the tumors afford as much food for investigation 
as the sclerosing and ossifying sarcomas, when they form fusiform 
bone-encasing spindles, or when they cause that fusion of calcified 
tumor and bone that makes the identificaton of neoplasm so diffi- 
cult. Here we meet with growths that show both endosteal and 
extra-osteal proliferation. ‘The focus in the bone may be smaller 
than the mass without. In the interior of the bone there is usually 
calcification, and often greater in extent than that which forms the 
petrified core of the extra-osteal masses. In these forms the dense 
nature of the intra-osteal focus and the evidences of cortical perfo- 
ration and the separation of the periosteum leave little doubt that 
they are endosteal in origin. ‘The beginnings were referable to a 
site in the spongiosa of the diaphysis in 5 of my specimens and to 
spongiosa of the rib in a sixth. 

Exquisite examples of endosteal origin are given us in the per- 
forative type, in which the central focus is usually much smaller 
than the extra-osteal mass. If we glance at Figs. 12 to 17, inclusive, 
we shall not escape entertaining the suspicion that perhaps the 
small intra-osteal tumor is but an expression of invasion from without. 
Here we are not aided in our estimation of the age of the newgrowth 
by such a phenomenon as calcification. When we study the relative 
size of extra- and intra-osteal neoplasms, and keep in mind the greater 
rapidity of growth outside of the bone, we shall be forced to find 
the point of origin within rather than outside of the bone. It would 
be difficult to explain pictures such as are shown in Figs. 12 and 14 
on any other basis. ‘The erosion of substantia compacta occurs 
from within, as Figs. 15 and 17 illustrate; the periosteal spindle has 
its greatest width at the point of perforation; and the changes in the 
periosteum pursue the typical course described as belonging to 
intra-osteal growths. 

Thirty-eight of the forty-six tumors under consideration, there- 
fore, have their inception at points lying either in the spongy bone, 
in deepest layers of the compacta, or possibly in the marrow. My 
own series (as was already noted in a previous paper”) shows but 
one example of a neoplasm which is not central in origin. At that 
time my experience did not warrant any decisive conclusions either 
as to the question of the recognition of periosteal growths or as to 
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the frequency of those that might be classed either as subperiosteal or 
peripheral. ‘The additional facts gained in the analysis of Rumpel’s 
specimens permits us to take the view that sarcomas do arise from 
the peripheral layers of the substantia compacta, usually in the 
shaft, and that Ribbert’s assumption of a site of origin in the ex- 
tremity of the long bones is untenable, at least so far as my own 
material is concerned. We encounter two types in the eight neo- 
plasms before us. In the first there is a subperiosteal tumor without 
apparent destruction of bone, and in the second the tumor is asso- 
ciated with those osseous changes that are indicative of the neo- 
plasm’s destructive growth. Fig. 19, a diagrammatic illustration 
of one of Rumpel’s cases, shows clearly the periosteal separation, 
the new bone formation without any appreciable lesion in the bone 
itself. Such a tumor, distinctly subperiosteal, must have its origin 
somewhere between periosteum and bone, and still not so intimately 
connected with either that recognizable dissolution takes place. 
Let us class these tumors then as of the subperiosteal variety. 

When we find a broad sessile, or fusiform tumor on the shaft, 
with the signs of periosteal detachment, bone proliferation, and 
cortical erosion, we are led to refer the starting point to the outer- 
most layers of the compacta. How else could we explain the pic- 
tures furnished in Figs. 18, 20, and 21. In each the shallow area 
of bone destruction seems to mark the beginnings of the growth. 
Fig. 20, perhaps, affords the most conclusive proof: for in the 
sagittal section we see clearly that the excavated focus posteriorly 
must have been the oldest lesion, lying as it does between the largest 
(and in their turn eroded) deposits of periosteal bone; spreading 
from this point and encompassing the shaft, it has produced else- 
where only the typical periosteal displacement and subperiosteal 
growth. ‘The same history can be assumed for the neoplasm of 
the shaft of the femur depicted in Fig. 21. 

In none of the specimens analyzed can we place the point of origin 
near the extremity of the long bone, and we are forced to the con- 
clusion that the outermost layers of the corticalis should be regarded 
as the point of origin of the so-called peripheral forms. 

Let us review briefly the grouping into 7 classes and inquire as to 
whether these will now stand the test of more careful investigation. 
Are the points of distinction that permit of this subdivision essential 
characteristics, are they purely fortuitous, do they depend wholly 
on the histological variations, or are they in great part but the ex- 
pressions of differences in situation of the very beginnings of the 
growths? From what has already been said it is clear that the archi- 
tecture of the sarcoma and the bone, as we see them, will not be 
fashioned by any one of those factors, but will show the effects of a 
combination of several or all. The utility of any grouping, it appears 
to me, must be estimated especially from the standpoint of value in 
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diagnosis, and of value as an aid in remembering the types. A histo- 
logical classification is practically useless in this regard. 

The expansive types are sufficiently characterized by the absence 
of tendency to early perforation. The diffusely infiltrating growths 
may be said to remain confined to the interior of the bone because 
they arise in the deeper layers of the cortex, in the marrow, or in 
the middle of the spongiosa. ‘That the site of origin must determine 
this peculiarity of remaining endosteal to a great extent cannot be 
denied. However, the late perforation, the slow invasion of the 
compacta, the extensive intramedullary involvement, the striking 
difference between the development here and in the dissolutive and 
perforative types—these facts warrant making a separate class of 
these forms. The fourth group—the dissolutive—presents a marked 
contrast to the expansive type, and merits therefore the special con- 
sideration which it has received. It might be urged that did this 
variety owe its inception to a focus near the cortex, the perfora- 
tive endosteal tumor might result. We must grant this to be the 
case, and that this criticism is not a negligible one. We need hardly 
pause to discuss the utility of recognizing the sclerosing type; for 
the diagnostic points brought out by a study of the pathology of 
these tumors have been dwelt upon elsewhere. As regards the per- 
forative endosteal tumors, can the gross structural changes be 
explained. altogether by the assumption that here, too, the initial 
process is nearer the periphery than the centre of the bone? It 
seems that a difference in site of origin cannot be the only factor. 
For is it not striking that in the case of certain varieties (the dif- 
fusely infiltrating—and expansive) a marked resistance is offered 
by the cortical shell, whereas just here early penetration occurs? 
It would be only possible fo explain the configuration of these tumors 
by supposing a beginning in the cortex itself. The relative size of 
extra- and intra-osteal masses will not permit of such an hypothesis 
in all cases. ‘Those instances in which the extra-osteal tumor is not 
very much larger than the endosteal mass could hardly start so near 
the periphery, for the progress without must be much more rapid than 
within the bone. All in all, it seems best at this juncture to call 
attention to this variety by means of special grouping, leaving the 
final adjudication of the admissibility of such grouping until more 
specimens shall have come under observation. 

Finally a word as to the peripheral forms. Ribbert includes here 
all those sarcomas that originate in bone of periosteal origin. Inas- 
much as it becomes practically impossible to decide the exact point 
of origin from the study of the specimens, and a certain latitude of 
error must be allowed, such a basis for distinguishing the periph- 
eral varieties seems inadequate. From a consideration of my own 
material and the study of the available data given by Rumpel, 
it would be best to include in the peripheral class only those neo- 
plasms which show either subperiosteal growth without change in 
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the bone, or subperiosteal growth with those typical erosive lesions 
that indicate to us a genesis in the most superficial layers of the 
cortex. 

I wish to express my thanks to Dr. L. Jaches of the Mt. Sinai 
Hospital for some of the skiagrams utilized in this study, and my 
appreciation of the admirable work of Rumpel, which has added 
greatly to our knowledge of the diagnosis of bone sarcomas. 


CASES ILLUSTRATING THE ORIGIN OF HYSTERICAL AND 
PSEUDOHYSTERICAL SYMPTOMS. 


By Tom A. Witutiams, M.B., C.M. (Edin.), 


NEUROLOGIST TO THE EPIPHANY FREE DISPENSARY, WASHINGTON, D. C. 


THE cases to be described will, it is hoped, elucidate a thesis 
which is rapidly gaining adherents, and which I have presented 
in various aspects in a series of articles upon hysteria. In this 
is adopted the definition of Babinski that hysterical symptoms 
include all those, and are nothing but those “susceptible of being 
produced by suggestion and of being removed by suggestion- 
persuasion.’ 

The various corollaries and applications of this principle are 
developed at length in the aforesaid writings; and the value of the 
principle as a diagnostic criterion and guide to treatment has also 
been discussed, but will appear still more concretely in the following 
cases: 

Case I.—Electric Shock Palsy. A girl was brought to Babinski, 
having become monoplegic upon receiving an electric shock while 
crossing a tramway line. ‘This seemed like paralysis not caused by 
suggestion; but after the symptom had been removed by persuasion, 
further inquiry elicited the fact that the patient had overheard, some 
months previously, a conversation between some electricians, who 
were speaking of the dangers arising from electric shocks of the above 
description. It is evident that upon experiencing the shock there 
had flashed into the patient’s mind a datum learnt from the conver- 
sation she had overheard and apparently forgotten, and that this 
memory furnished the suggestion at the base of the palsy she de- 


veloped.* 


1 Considerations as to the Nature of Hysteria; Application to a Case, International Clinics, 
vol. iii, 1908; The Status of Hysteria, N. Y. Med. Jour., 1909, January 9; The Trend of the 
Clinical Concept of Hysteria, Bost. Med. and Serg. Jour., March 26, 1909; The Classification of 
Our Concepts of Hysteria, Month. Cyclop., March, 1909; The Essential Character of Hysteria 
New Orleans Med. Jour., June, 1909. The Genesis of Obsessions and Phobias and their Rela- 
tion to Hysteria. Congress on Abnormal Children, New York, Medical Record, 1910. 

2 Ma Conception de |’Hysterie (conference devant |’Internat.), Paris, 1906. 

3 International Clinics, loc, cit, 
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It is perfectly clear that the paralysis of this girl existed merely on 
account of the idea that she could not move her limbs; that is to say, 
it was a mental (psychic) palsy. This idea was a false one, for, 
indeed, there was no interference with the neurons which performed 
limb movements; the idea had been implanted by the suggestion of 
a long-forgotten memory aroused into consciousness by an exciting 
stimulus. It was a true case of hysteria. 

Case II.—Suggestions of Medical Origin. So, also, was the case 
of traumatic neurosis cited by Brissaud,* in which the medical expert, 
Dupinet, who had previously examined the patient, and found him 
not anesthetic, saw an anesthesia suggested by the want of technical 
skill of another expert while examining the patient. 

“This case illustrates one of the origins of suggestions of medical 
source, faulty technique in examination of the sensibility of the 
patient, directly suggested that he could not feel. The question 
‘“‘can you feel?” inevitably arouses the notion that it is possible 
not to feel, and this, in a state of mental preparedness, such as 
that of the apprehension aroused by medico-legal examination, 
affords a powerful suggestion. The evidence that such unskillful 
suggestions are frequently implanted by physicians who are indiscreet 
or unaware of the ease with which certain patients acquire false, 
fixed-ideas, will be found pretty fully presented elsewhere.’ ‘The 
gastric neuroses afford a fecund and illuminating example of this 
fact.’ 

Case III*—Typical Hysteria. A servant girl, aged seventeen 
years, came to Ballet’s clinic at the Hotel Dieu, Paris, on account of 
somnambulism, fits of anger, great fatiguability, loss of appetite, 
pains in the head, arms, and back, following overwork. After she 
was taken into his house by the writer, examination showed total 
insensibility to pin-prick on face, chest, or arms; but she felt deep 
pressure, and generally allocheirically. In the. face, pin-prick 
was felt as a touch, and localization was uncertain. Cold ap- 
peared hot, except on the right hand, where it was indifferent, and on 
the head. Stereognosis was not impaired. Sensibility to touch was 
conserved on head and legs. Sense of attitudes only slightly impaired. 
Allocheiria on abdomen. Reflexes all normal, except that the right 
plantar was feeble, and the left conjunctival was absent. Watch 
heard, but imperfectly, especially on the left. Visual field restricted, 


‘ Discussion sur l’Hysterie, Revue neurologique, 1908. 

5 Le Réledu Médecinen créantet en maintainent par ses Suggestions muladroites les Maladies 
produit par l’Imagination, Congrés de Lille, 1906, Amer. Med., August, 1908. 

‘The Traumatic Neurosis and Babinski’s Conception of Hysteria. Congr. Internat. 
d’accid. Indust., Rome, May, 1909, and Medical Record, October 2, 1909. Also Jour. 
Abnor, Psychol., July, 1910; The Commonest Cause of Nervous Indigestion, Jour. Abnormal 
Psychol., February, 1909; Hypnotism Suggestion, Psychotherapic, 1891 and 1903; Les 
Fausse Gastropathes, Press méd., 1906; International Clinics, loc. cit.; Comment je com- 
prends le Mot Hysterie, Bul. méd., 1906. 

7 The So-called Gastric Neuroses, Old Dom, Jour., Nov., 1908. 

§ International Clinics, loc. cit. 
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especially superiorly. ‘Taste and smell subjectively impaired only. 
Feels very fatigued after the fits, and then has pricking sensations in 
feet and hands. 

The Dreamy State—Distraction. Since then has had “absences,” 
during which something at which she was looking or listening disap- 
peared (accompanied by a feeling of numbness in the head), and 
did not return until she shook herself awake. At twelve, she fell 
down unconscious for forty minutes, and had to be carried out of 
church. After this, she had “absence” two or three times a week and 
attacks of “rage” daily for two months. ‘These are caused by an 
idea coming into her head that she must strike someone. “‘It is 
more strong than I.” Sometimes she does not remember what has 
occurred during the attack. She confesses to have had “rages”’ 
with her parents, and to have gone away in “flights,” about which 
she forgot the details until the morrow, to forget. them the following 
day. Similar attacks occurred with the teacher at school. When 
she was asked to do a task she had already done, she talked rudely 
to the teacher, and fought her back when struck in punishment. ‘The 
same thing occurred in her places of employment, where she 
constantly fought her fellow servants, and even her mistress occa- 
sionally. Even in her second place, where she was so happy, she 
would sometimes have fits, while alone, of throwing dishes about, 
with total amnesia afterward. On coming to herself, she thought 
merely that she had not done right. 

The Treatment. After the first treatment by resisted movements, 
she could feel a prick on the back of the hand. The nature of the 
disease was explained. She was told to take cold baths and to 
always move briskly, to practice an erect carriage, loosen her 
clothing, to breathe deeply, and when tired to rest. Mechano- 
therapy was imposed; and the stimuli were to be repeated frequently 
by herself. A light diet, containing few purins, was administered. 
The suggestion was made in a waking state that she should not walk 
in her sleep that night. Repose was ordered from 11 to 12.30 
o’clock daily. ‘The following night, however, she walked, no sug- 
gestion having been given. She reported improved feeling (sen- 
sibility) after the exercises. 

Instruction and Persuasion. ‘Treatment and suggestion were again 
given; and she did not walk the next night. ‘The following day she 
had an attack of globus hystericus, became very stupid, and re- 
fused her bath. Persuasion overcame this, and sensibility returned 
more rapidly in the afternoon. One day she passed her station 
when returning on the Metropolitan Railway; she had a feeling of 
vague fear on doing this, followed by a chilliness and headache. 
Three days later, the sense of position was impaired in the left 
hand and arm. 

Hypnotism was then commenced. 

“F’.— you are in a dream.” “Yes, sir.” 
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“What do you dream?” No answer. 

“Do you dream of a man?” “No.” 

“Of a woman?” “No.” 

“Of children?” “Yes.” 

“You are a child?” “Yes, sir.” 

“Where are you?” “First day at school. Fought the teacher all 
the time.” 

She woke suddenly and spontaneously, with the usual distrait, half 
sullen look. ‘That the suggestion not to dream was not hypnotic, in 
the strict sense, was shown by the remembrance of it, and nothing 
else. 

Her dreams were of the dead. She sees her sister, who died when 
she was four. Dreams of assassination (saw a man assassinated 
when she was at the age of fifteen). Dreams of wells (at the age of 
six, fell into a cellar, also into a hole, and cut her face). These 
dreams frighten her very much; she shakes with fear, perspires some- 
times, gives herself a shake and the dream disappears. Of the 
death, she says it is annoying; she was too young to realize its 
meaning. ‘The ease with which the symptoms were made to disap- 
pear in this case shows the efficacy of skillfully conducted suggestion 
—for the graduated mechanotherapy is only a means of applying 
this.° 

The Explanation. Here is an example of the gradual ascendency 
of impulses which interfere with satisfactory adjustment to the en- 
vironment, in a girl in whom the origin was traced during hypnotism 
to unpleasant reactions during childhood. The quarrels with her 
playfellows, the fighting her teacher, the fall down the cellar, the 
severe cutting of her face, the seeing of the assassination, all fur- 
nished idea-complexes tending to perturb the pleasant rhythm of 
healthy mentality. It is safe to say that had each of these unpleasant 
emotions been, so to speak, assimilated and related by skillful man- 
agement to the totality of neural stresses which constitute personality, 
no hysteria would have manifested itself. 

The Pathogenesis. That the anesthesias were in reality consti- 
tuted by the examinations of Ballet and myself, I have no doubt. 
The fact that she dropped dishes did not occur because the hand 
was anesthetic, but because the mind was absent; for an anesthetic 
hand would have dropped dishes invariably when not controlled by 
sight, and this was not the case. 

The hypersuggestibility was, of course, induced by the absent- 
mindedness, but the anesthesia was induced by the doctor. The 
likelihood of this is shown by the fact that neither Bernheim? nor 
Babinski has found modified sensibility of hysterical type in any 
patient not previously medically examined. Our case, then, is an 


® Loc. cit. 
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example of hypersuggestibility, z.e., hysterizability, due to a state of 
mental distractability perpetuated by dreams,” and arising from 
painful emotional experiences in a patient who was never educated 
to healthy emotional reactions. 

Case IV.—Hysterical Hemiplegia. A young married woman 
some years before had undergone ablation of the appendages at the 
hands of a gynecologist of international fame, who was stated to 
have been treating her also for syphilis, on account of a right hemi- 
plegia and aphasia. ‘The symptoms had ceded in about six months, 
and had not recurred until a few days before I saw the patient. | 
found her lying in bed totally unable to move the arm or leg, which 
were, however, flaccid and anesthetic. She suffered no pain, there 
was no hemianopsia, ataxia, nor trembling. I could, therefore, 
exclude a lesion near the thalamus, which never causes complete 
powerlessness and is always accompanied by some of the foregoing 
symptoms. ‘The anesthesia, at least, was probably, therefore, hys- 
terical; but one must recollect that organic disability is very fre- 
quently augmented by additions arising from suggestion of further 
disability by the mind of the patient and others. 

Though the patient expressed inability to sit up, she did so when 
urged, ostensibly to test the patellar reflexes. The muscles of the 
abdomen and pelvic girdle were then seen also to contract coérdi- 
nately, along with their contralaterals, though quite unable to per- 
form ordered movements alone. ‘This never occurs in complete 
palsy by organic interruption of nerve paths, and was, therefore, a 
positive sign of hysterical palsy. ‘There was no means of testing the 
peculiar trepidating and clasping grasp of the truly palsied hand of 
hemiplegia, nor the ‘‘marche en fauche,” as the patient could neither 
grasp nor walk. I found no exaggeration of the tendon-jerks of the 
patella, achilles, triceps, masseter, or radialis; no diminution of the 
homolateral abdominal reflex, no extension of the great toe on 
stroking the sole. Both platysmz contracted normally on forcible 
depression of the chin. ‘There was no hypotonia; and, lastly, the 
palsied arm and leg, when suddenly let go after being supported, or 
gradually lifted, showed distinct contraction upon forced efforts. 
There was no implication of facial or ocular movements and no 
dysarthria. 

The Physical Diagnosis. . A paralysis, flaccid and absolute; an 
anesthesia, complete and ceasing abruptly at the midline, comprised 
the whole syndrome. ‘These characters were sufficient to exclude 
organic hemiplegia” in the present attack, and, moreover, made it 
highly probable that the former attack was incoriectly diagnosed; 
for it is certain that a relapse of cerebral hemiplegia of vascular origin 
would have been inevitably accompanied by distinctive objective 


11 Die Traumdeutung, 1900, Berlin. 
12 Differential Diagnosis of Functional from Organic Palsies, Hemiplegias, Paralysis Agitans, 
Occupation and Habit Cramps, and Spasms, Archives of Diagnosis, Autumn, 1908. 
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signs, especially that of Babinski, which was not the case with this 
patient. 

The Therapeutic Criterion. Were another argument needed, the 
immediate success of my treatment furnished it; for I told the patient 
that her hemiplegia was certainly not organic; that it was curable 
by the education of the movements which I showed her how to make, 
at first passively; and that on my return visit I expected her to shake 
hands. The coéperation of the husband, a medical man, was en- 
listed, by explaining the mechanism of the affection in due course. 
At my next visit, several days later, the patient shook hands with me, 
and walked across the room, as she had been doing for several days. 
The slight remaining weakness, I assured her, would disappear in a 
few days. 

This case was in all probability derived from medical suggestion, 
perhaps while in the hospital ; the second attack was certainly inspired 
by the memory of the former one. 

Case V.—A Mythomanic. A young girl’* was observed by me in 
Babinski’s clinic, in whom for six months one or other pupil was 
constantly dilated. No one in the family was using mydriatics, 
but, upon close inquiry, the girl admitted that the manageress of the 
laundry in which she worked had been using eyedrops, which, how- 
ever, she declared she had never seen. A little management of the 
conversation disclosed the fact that on one occasion she had re- 
placed the bottle after seeing her mistress leave it on a bureau. ‘The 
demonstration was completed by sending for the prescription, which 
was found to contain sulphate of atropine. It need hardly be added 
that there was no more hysterical mydriasis. 

This case is not one of hysteria, but of deliberate trickery by a girl 
with mythomanic™ tendencies. ‘This condition is simply that of the 
falsifier, a form of moral degeneracy. It is not uncommon in young 
girls, sometimes showing itself in the mystification of a haunted 
house, as in the classic case reported by Grasset.” 

Case VI.—A Rural Sensation. In a small French village one of 
the houses was looked upon for some time by all as haunted. The 
spirits were of a troublesome kind, and nearly drove the mother of 
the family distracted, as the greater part of her time was taken up 
repairing the havoc made by them. Many times a day the clothes 
and mattress would be torn off the bed occupied by the grandfather 
and thrown in great disorder, sometimes upon the floor and some- 
times upon the veranda, where, one day, the fifteen-year-old daughter 
Jeanne, declared she saw a skeleton reclining. This annoyance 
was continued until the mother devised a plan of tying the clothes 
and mattress to the bedstead. Every morning, pins, scissors, spoons, 
knives, etc., were found in Jeanne’s bed; and upon one occasion her 


13 International Clinics, Loc. cit, 
4 La mythomanie, Paris, 1905. 
16 La spiritism devant la science, Paris, 1904, 
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hair had been cut off. Mysterious knockings were heard. ‘The 
family then began to seek information from the spirits, and received 
answers of “yes” and “no.” ‘They inquired if some person who 
wished them ill were the cause of all the trouble. On receiving an 
affirmative answer, the mother took Jeanne to see the village wise- 
woman, who placed a crystal bowl before the girl and told her to tell 
what she saw in it. After several failures, Jeanne declared that she 
saw an old woman in the bowl, and described her so well that the 
mother at once said she knew whom she meant, and took her daughter 
to the market to see the old woman. Jeanne recognizd her at once. 
They then returned to their former adviser, who told them they could 
destroy their enemy’s influence by burning a live cat in their house, 
taking the precaution to fasten securely all the windows and doors 
and not to allow anyone to leave or enter the place during the pro- 
ceedings. While this was being done, loud noises were heard out- 
side the house; and the ceremony terminated by Jeanne, who had 
not been present at the burning of the cat, frightening her family by a 
grand crise de nerfs. ‘Thinking she was dying, they sent for the 
doctor, who had her immediately removed to a hospital, and with 
her departed also the spirits. 

The hospital report stated that she had not yet menstruated, 
though subject to frequent epistaxes, and that she declared that she 
had passed clots of blood by the rectum. 

In twenty-five days she had only three more grand convulsive 
attacks, and several smaller attacks, without loss of consciousness. 
The fits began by an ovarian aura mounting slowly to the throat; 
then the respiration stops, the face becomes congested, and she 
stiffens, with extended limbs. Then begins the clownism, and the 
extended movements and vociferous and discordant shouts, along 
with rhythmic movements of the pelvis. ‘There is complete insensi- 
bility, and she retains any attitude imposed. The fit lasts ten to 
twenty minutes, and is followed either by weeping or urination. 
Examination: Conjunctival and pharyngeal anesthesia. Pressure 
on ovary produces sensation of strangulation. At the first exami- 
nation, anesthesia of the left arm and trunk; at the second exami- 
nation, of the right arm and trunk and the left face;-at the third 
examination, anesthesia of the limbs, except over a zone of 4 cm., 
like a bracelet round the ankle. A similar bracelet above the left 
wrist, the rest of the limb being insensitive, as was the right hand, 
the scalp, the forehead, and the face of the left side. Islands of 
anesthesia on thorax and abdomen. This topography was very 
changeable; its distribution was the same to pain and temperature 
as well as touch (sic); but the patient could appreciate the form and 
recognize objects in her hands, and describe the position of her legs, 
unless they were crossed, when she declared that the left was the 
right, and vice versa (allocheria). ‘The visual fields were contracted ; 
and, looking with the right eye, she said that red was violet. Hear- 
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ing, motility, reflexes, and intelligence were normal; but there was 
dermatographia. The moral sense was greatly enfeebled—‘she 
runs after the young people in the hospital, steals money and objects 
from them, and lies audaciously, inventing scandalous histories, of 
which she is the heroine. At night she stands up and taps on the 
table, saying to the nurse: ‘Did you hear? someone is knocking,’ 
as if to make her believe there were spirits.” On tonic treatment, 
the crises disappeared, and her character changed for the better. 

A Schematic Psychology—the Subconscious. Grasset, while ad- 
mitting the element of trickery in the case, asserts that Jeanne was 
really a hysteric, also believing to be characteristic the capacity to 
perform acts with the anesthetic hand, and that the allocheria is 
characteristic also. He also believes that the table tapping (like the 
mediumship of Eusapia Paladino) was a fraud of an unconscious 
kind, agreeing with Ochorowicz that “fraud is inseparable from 
mediumism, just as simulation is inseparable from hypnotism.” 
He explains what he believes to be the validity of such manifestation 
by the failure of centripetal nerve impulses to arrive at the centre 
of judgment of contact, and of perception of pain, but that they 
penetrate to the polygon, by which he means the lower centres for 
coérdinating acts which, though unconscious, may be quite com- 
plicated. 

Before constructing a schema, it would be well to criticise the 
facts upon which it is based; and, without specifically discussing 
this case in detail, the facts of this paper will, I believe, show the 
inadequacy of observations such as this as a foundation for a physio- 
logical schema of the nervous centres. For it is not difficult to see 
that the replies to the questions about her sensibility arose from her 
habits of lying and indifference; for Grasset had not adopted in his 
examination precautions upon which Babinski” insists. Even had 
the method of Head" been used, a different result would, I believe, 
have occurred. ‘The girl’s morality was such that she said what 
first came into her head, without thought or care of accuracy. To 
say that red is violet, is an absurdity for which there is no patho- 
logical basis in nerve structure or functions, but for which the 
psychological basis is easy to find. ‘To recognize objects with a 
hand which is insensitive to all the component stimuli by which recog- 
nition is possible, is a contradiction pathognomonic of dishonesty, 
either by intent or through indifference. That is not hysteria, 
except so far as it is determined by the suggestions of an unskillful 
examination. ‘The evidence for this is not clear, though it is prob- 
able. ‘The case is, therefore, one of mythomania, though not quite 
pure, and the crises were part of the syndrome, although we are not 
told whether they were removed by suggestion or not. Now, it is prob- 


16 La question de la fraude dans les experiences avec eusapie paladino, Annales des 
Sciences psychologiques, 1896. 
VW Loc, cit, 18 Sensations in the Peripheral Nerves of Man, Brain, 1905. 
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able that to an extent, the environment of skepticism and control, 
along with the expectation of cure, in which she found herself at the 
hospital, was a great factor in their disappearance. ‘This, however, 
was prehaps rather deliberate than from explicit suggestion-per- 
suasion, and it is probable that, had more skepticism been shown 
and more direct suggestion-persuasion been used after the method of 
Babinski,” the symptoms would have disappeared still more rapidly. 

Case VII.—Simulated Hysteria and Mental Debility. A young 
negro, accused of murdering his wife, was seen in consultation with 
Dr. Shute, the jail physician, on account of a suspicion that he was 
a case of dementia precox. I was informed that some physicians 
believed him hysterical, and that others thought he was suffering 
from syphilis of the nervous system. On examination, I found a 
well developed man, who showed no abnormalities of motility. 
The knee-jerk was made very violently (the explanation of this will 
appear); but there was no corresponding excessive reaction on tap- 
ping the tendo-achilles, nor was there extension of the great toe when 
the sole was stroked. ‘The abdominal, cremasteric, and conjunc- 
tival reflexes were present and equal. 

He was very unwilling to close his eyes for my examination of the 
sensibility, and when touched by wool on the right side, opened 
them and jumped in alarm. He stated that he could not feel at all 
on the left side; but all his responses were made after much delay, 
and he was evidently suspicious and alarmed. ‘The sense of atti- 
tude was not lost, for, though he pretended not to know in what posi- 
tion I had placed his left foot, he imitated that position when asked 
todo so. He declared that he could not feel the increase as I grad- 
ually augmented to 15 kg. my pressure on the left shouder. As he 
was unsupported in the upright position, he must have been conscious, 
at least, of the muscles of the opposite side acting to maintain 
his attitude. Of course, even had the impulses from the muscles 
on the affected side been interrupted, as he pretended, the sound side 
would have detected the pressure; but he persistently declared that 
he felt nothing at all. 

The diagnosis of simulation was clinched by the fact that, though 
he pretended not to feel a pin-prick anywhere on the left side, yet 
when I distracted his attention by making him examine some pic- 
tures I had brought to elucidate his mental state,” and jabbed him 
unexpectedly with a pin in the lower part of the left chest, he not only 
started violently, but he placed his hand over the spot and first 
looked down at it and then at me. As I gave no sign, he slowly 
returned his eyes to the examination of the picture. The visual 
fields were not contracted. 

As to his mental state, though it was apparently very dull, the 


19 Loc. cit. 


20 Méthodes de |’examen des malades (dans Bibliothéque de psychol, experimental), Paris, 
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stupidity he affected did not accord with the results of the tests I 
made. When I asked him how long he had been in jail, he pre- 
tended, with a vague stare, not to know, eventually saying: “two— 
three years—years.” (He had only been in a few weeks.) 

By adopting a matter-of-fact manner and ignoring his expecta- 
tions of meeting with the naif-credulity to which he had evidently 
been accustomed, I succeeded in learning that he had been footman 
to a gentleman in the Department of Commerce and Labor, who 
lived in a hotel, and who kept a white maid and a colored coachman 
who lived out. He did not admit, however, the remembrance of his 
name. His intelligence was, thus, of too low a grade even to pretend 
a tenable amnesia. I then showed him the pictures, in which at 
first he pretended not to recognize a tree; but later, he saw the 
absurdity of his first statement, that a man was holding in his hand 
a stick, when in reality it was a hose, from which water was issuing; 
for he not only saw the absurdity when told, but detected the break 
in the hose. My experience shows that not every individual, even 
of good intelligence, detects this discrepancy. In another case, he 
recognized that a horse pulling a sled up a hill was not properly 
hitched, the chain not being taut; this discrepancy is rarely detected 
by patients. He thus showed a power of perception utterly at 
variance with the stupidity he alleged to me and to previous observers. 
Some weeks later, he was said to have contracture of visual fields. 
On examination, he again alleged hemianesthesia, but I again 
tripped him up on one occasion, although several methods failed, 
on account of his previous eaperiences. However, he ultimately 
confessed to feeling pinches on the back of his hand. He related 
various events to me quite clearly and accurately. 

Being given the benefit of a doubt, which should not have existed, 
he was sent to the asylum, and I am informed that now he shows no 
somatic symptoms, and merely the mental state of belonging to a 
low type of intelligence, without any psychosis. 

I should add that the hemianesthesia presented the characters of 
the hysterical type,” that is to say: (1) it was absolute, (2) affected 
all segments equally, (3) and reached the midline exactly. Whether 
its source was in medical suggestion or simple simulation could not 
be ascertained, for, of course, the patient did not confess, and the 
numerous medical examinations which had been made without the 
precautions upon which Babinski has insisted, afford a strong pre- 
sumption of suggestion of medical origin, for it is the common 
source of anesthesia of this type. The exaggeration of the knee- 
jerks was a voluntary one, and can be easily simulated, as anyone 
can prove by trying it. This mode of reaction can be detected by 
an experienced observer. It probably was the result of the interest 
shown in it at the first examination. 


21 The Importance of Modifications of the Sensibility in the Diagnosis of Disease, AMER. 
Jour, Men, Scr., April, 1909. ; 
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The case was clearly, then, one of simulation, from desire to avoid 
punishment for the crime he had committed. The form in which 
the symptoms manifested themselves was determined by the faulty 
technique in previous medical examinations. The fault was similar 
to that stigmatized by Soury,” when he criticised Rainaldi’s® locali- 
zation of cortical centres in conformity with the symptoms manifested 
when he tapped different points of the crania of patients during 
hypnotism. “The symptoms -corresponded with the text-books 
which the different experimenters had read.” What the observers 
had described was the result of their own suggestions. 

And so it was in this case, both for the hemianesthesia and the 
knee-jerk. Moreover, by his mental reaction, the patient did his 
best to conform to the dementia syndrome which his interlocutors 
had in mind. But when a precise and rigorous method of examina- 
tion had been pursued without “parti pris,” a very different picture 
presented itself, that of deliberate simulation in an ignorant person 
of low intelligence. 

Many alienists have stated that a simulator is, of necessity, ab- 
normal. While in the strict sense this is true, yet in some cases it is 
only so on account of a faulty environment, having determined anti- 
social reactions in a person in himself quite capable of normal social 
reactions had the environment been healthy. The trouble is socio- 
logical rather than medical. 

On the other hand, simulation is often performed through imi- 
tation, which is a form of suggestion. ‘The best example of this is 
the psychic contagia so frequently seen in hospitals among the 
attendants and patients when these are of inferior intellectual grade. 
The hysterical crises of Charcot’s day were a striking example. 
Nowadays, a case of appendicitis in a women’s college will bring 
twenty girls to the doctor complaining of symptoms which they 
imitate according to fancy. I need not here insist upon the psy- 
chology of imitation, upon which these phenomena depend. ‘They 
are inextricably intermingled with those of suggestion.” 

Again, consciousness is a matter of degree; and a person who 
imitates or is suggested into a symptom without knowing how or 
why may be conveniently called a hysteric; he is not clearly con- 
scious of the process by which he believes.* The simulator, on the 
other hand, imitates his symptom deliberately and with intent to 
deceive. The line is not easy to draw; for each, consciously or un- 
consciously, grasps at every straw by the way in order to fortify and 
make to prevail his mental pose. Both states are favored by the 
same mental make-up. Its tendency is toward impressionability 
without complex codrdination, and to facility of judgment without 


2 Un cas d’autosuggestion scientifique, Rev. d’Hypnot., 1893. 

23 La localizzaz cerebral in un caso d’ipnotism, Faligno, 1891. 

*% La Suggestion, Paris, 1900. 

2% The Difference between Suggestion and Persuasion, Alienist and Neurologist, May, 1909, 
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reflection. ‘The state is commonest during the pubescence of 
young girls, as illustrated in Case III, and is conduced to by faulty 
education, in conjunction with the tremendous demands for psychic 
readjustments at puberty.” 

What These Cases Teach. Now, the origin of so many of these 
manifestations in suggestion so often of medical origin should warn 
physicians against unconsciously influencing susceptible patients 
to form false ideas as to their health and powers; for these quickly 
become fixed into an imaginary disease, a psychoneurosis, variously 
called hysteria, neurasthenia, gastric neurosis, and nervous pros- 
tration, in accordance with the preponderance of particular symp- 
toms. 

Fallacies of the Lightning Diagnosis, Differential Tests, and Cri- 
teria. ‘These terms have been loosely used because of our want of 
precision in our appreciation and interpretation of neurotic symp- 
toms. A doctor does not expect his first impression of a person’s 
bulk to establish a diagnosis of adiposity; he proceeds to examine 
whether he is dealing with fat, muscle, myxoedema, or fluid oedema. 
Similarly, a cough leads to an examination of the chest and of the 
sputum. But to most clinicians, ready emotionalism of all kinds 
is at once diagnosed as hysteria; and apparent mental or physical 
depression or anxiety may be called neurasthenia. Further analyses 
will soon show that emotional people are the reverse of hysterical, 
and that many alleged cases of depression are not neurasthenic, but 
only imagine themselves to be below par, and can be quickly restored 
by psychotherapy.” Other cases are emotional because of a dread 
that they may not be able to perform some act, usual or otherwise. 
Cases of this kind have created much confusion in the nostological 
attempt to distinguish the hysterical from the neurasthenic. They 
are a distinct class, and their various characters have been collected 
and described by Janet,” under the name of psychasthenia. 

This class comprises: (1) The sufferers from morbid fears (agoro- 
phobia, claustrophobia), etc. ‘This fear may pervade the whole 
existence, and be independent of particular objects or situations 
(pantophobia). In such cases the patient suffers from frequent 
paroxysms of distress and angoisse,” excited by the least stimulus, 
and even without apparent stimulus. When severe, these crises, 
characterized as they are by gasping, palpitation, trembling, per- 
spiration, and pallor, have often been mistaken for hysterical con- 
vulsions. ‘They are, however, nothing of the kind, for they cannot 
be provoked by suggestion, and in the same person do not vary in 


*6 Adolescence, New York, 1904. 

7 The Differential Diagnosis between Neurasthenia and Some Affections of the Nervous 
System, for Which it is Often Mistaken, Archives of Diagnosis, January, 1909. 

28 Les Obsessions et la Psychasthenie, Paris, 1903. 
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character; whereas, the hysterical fit may be made to vary to any 
degree desired, by the will and at the suggestion of the operator. 

(2) The psychasthenic is characterized, too, by the “folie de 
doute,” ‘“delire de toucher,” “‘manie de verification,” and various 
besetments,” which render his intellectual life miserable and fre- 
quently sterile. The gentle Amiel™ is the type of this unfortunate 
diathesis, and his journal will well repay a perusal by those who 
wish to understand the mentality of a type of patient the want of 
understanding of which has done much to discredit our profession. 

(3) The less intellectual of these patients, instead of forming 
obsessions, tend to motor agitations, the imperative need to expend 
the tension of their spirit in movement.” Facial grimaces are often 
the sequel of this: torticollis may occur; both of these, however, are 
usually initiated by peripheral stimulus, as the following cases show. 

Case VIII.*—Tie. Séglas reported a woman, aged fifty years, 
who, after three years of neurasthenia, suffered intensely and con- 
tinuously with pain in the neck. This being followed by a cracking 
sensation, lead to the inclination of her head over the shoulder, 
which seemed to relieve the sensation. Although at first volun- 
tary, the need of this position soon became irresistible, and eventually 
she became unconscious of her normal attitude. It was a true fic, 
for the head could be replaced by simply touching the chin. 

The pain and crackings were atopoalgic obsession, and she was con- 
stantly trying to see if nothing new had happened to her, and coddled 
her neck with coverings and drugs of all kinds. Her will was very 
feeble, but she was rapidly ameliorated by treatment, until she 
became tired of it, when she relapsed. 

Case [X.—The patient, after an alveolodental periositis, expe- 
rienced a feeling of discomfort in the articulation of the lower jaw; 
and, interpreting the sensation as a new and grave symptom of his 
malady, forthwith proceeded to investigate its development, by 
playing with his maxilla. Then ensued a perfect debauch of mas- 
ticatory movements, in which agreeable repetition of every conceivable 
grimace was joined to protrusion and retraction of the jaw in the 
search of articular cracks. He became so wholly preoccupied with 
this tic of mastication that ere long he had begun to pinch the mucous 
membrane in the inside of the right cheek, between the hindmost 
molars, and this fresh object of absorbing attention, in its turn, led 
quickly to some excoriation of the mucosa on both sides. These 
abrasions were not given time to repair, a suppuration followed, and 
paved the way for an attack of infective stomatitis, with pain, fever, 
and malaise, necessitating the application of the thermocautery to 
the ulcerated areas for its relief.™ 

% Obsession et Impulsions, Paris, 1903. 31 Journal Intime. 

32 Les Tics et leurs Traitement, Paris, 1901. 
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It is very evident that, although serious organic lesions occurred 
in this case, they originated from the purposive movements volun- 
tarily inaugurated, although they passed out of the patient’s control 
on account of his weak will. ‘The psychogenesis is manifest, as is 
the beginning in a sensation of discomfort and the desire to remove 
it. The movements were, however, unnecessary and ill-timed; it 
was a true tic. 

Dromomania and Dipsomania. But a general motor agitation 
may occur, and take the form of restless pacing in a room, and aim- 
less wandering over the fields: the wanderlust of many a vagabond is 
nothing but the uncontrollable impulsion of his psychasthenic con- 
stitution.” Some types of fugues arise from the same cause,” a 
feeling of discontent pushing their victim away from home. This 
same feeling is at the root of many a dipsomania.” ‘The moral 
suffering of these patients is well illustrated by the girl, ignorant of 
the charms of alcohol, who used to pour boiling water upon her 
naked feet from which to derive a sensation powerful enough to 
banish her mental depression.™ : 

Such, then, is the psychasthenic, in no sense suggestible, fully 
conscious of his deficiencies, and, aided by patience and sympathy, 
able to explain them in his rather imprecise way; doubtful of him- 
self, and never fixedly deluded, as is the hysteric. 

The atter is merely an individual of exalted suggestibility, who 
easily comes to believe, and does so firmly, whatever idea is implanted 
upon his too credulous consciousness. He readily acts in conformity 
with the suggestion he has acquired. He is uncritical and impulsive; 
he is commoner among the uninstructed and the easygoing and easy- 
thinking.” Arising in suggestions, these symptoms themselves may 
be removed by suggestion-persuasion. But the mental foundation 
upon which they arise requires for its amelioration a development 
by re-education.” ‘The doctor must become schoolmaster upon 
occasions; he must be philosopher, counsellor, and friend of the 
moral life of his patient. 

Only neurasthenia is left; and this is in reality not a psychic, but 
a somatic disease, or rather syndrome, arising from many different 
causes," among which may be enumerated visceral ptosis, pertur- 
bations of thyroid or other secretions, faulty respiratory attitudes, 


%$ Le juif errant a la Salpétritre, Paris, 1891. 

% Archives de Neurologie, January, 1907. 

37 The Psychological Bases of Inebriety, New York Med. Jour., April, 1909; also U. 8S, 
Senate Bulletin, 48. 
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1904. 
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pelvic and hepatic congestions, and the auto-intoxications ensuing 
thereupon, and, finally, perverted metabolism. ‘There is another 
source in the heredity of the constitution—‘born tired’’—but these 
cases are not very common. 

Conciusion. I have purposely not entered into questions of 
heredity, family history, previous history of the patient, nor the 
complete physical examination of any of the cases cited, as I have 
wished to confine myself to the essentials of each case, and that only 
in so far as they illustrate the thesis of the paper, the object of which 
is to present a clear picture of what should be understood by hys- 
teria, and to show the criteria by which a precise differentiation is 
possible from pseudohysteria, whether mythomanic, psychasthenic, 
or due to neurasthenia. It is, of course, neither possible to cover 
the whole ground nor to discuss systematically the therapeutic con- 
notations, for which the interested reader must be referred else- 
where.” Suffice it to say, that in the application of the psychic 
treatment (for which an essential preliminary is a clear diagnosis, 
such as the foregoing considerations illustrate) these patients require 
a rigorous technique. It is even more essential than even in the 
arts of ophthalmology and surgery, and until this is realized by our 
profession, we shall continue to be reproached by our want of success 
in the treatment of psychoneuroses, and shall continue to witness 
the lamentable vogue attained by christian science, emmanualism, 
and other extra-mural cults. 


PSYCHASTHENIC ATTACKS RESEMBLING EPILEPSY. 


By Txos. J. Orpison, M.D., 


NEUROLOGIST TO THE CHILDREN’S HOSPITAL, LOS ANGELES, CALIFORNIA, 


SPILLER,* in this country, and Oppenheim,’ abroad, have within 
the last three years called attention in authoritative contributions 
to the fact that many cases exist that have been for too long diag- 
nosticated epilepsy on the one hand and hysteria on the other, but 
which bear not the stigmas of either. ‘There is need for a widely 
spread discussion of the disease-forms resembling epilepsy, and 
especially so at this time, when epilepsy is being made the sponsor 
for so many pathological mental exhibitions. Especially should the 
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general practitioner know of these distant relatives of epilepsy. He 
sees them first, and can thus save the patients so afflicted an immense 
amount of mental anguish, for the fear of epilepsy haunts most of 
them. 

The cases mentioned by Spiller and Oppenheim comprised a 
number of individuals who were purely psychasthenic. ‘These 
people developed attacks resembling the attacks of true epilepsy 
during the course of their illness. When their cases were analyzed 
it appeared that though some of the attacks themselves resembled 
epilepsy, nevertheless the disease picture as a whole did not con- 
form to the type sufficiently to be classed as epilepsy; the course 
of the disease was different; the character of the attacks themselves 
differed widely one from another; the cases lacked essential stigmas 
of epilepsy; moreover, it transpired that the prognosis was good 
instead of bad as compared with epilepsy. 

Previous to Spiller’s and Oppenheim’s publications, Westphal* 
wrote a paper concerning cases in which convulsions occurred as 
complications. His cases would now be classified under the name 
psychasthenia. In all the cases recorded the patients had been 
deeply neuropathic. Most of them had been psychopathic from 
birth or early life. Many possesséd a tainted heredity. Many 
developed neurasthenic symptoms during the course of their disease. 
As Spiller brought out, if they were neurasthenic, their neurasthenia 
was of the grave type. They were of that type which the French 
writers, especially Janet and Raymond, regard as psychasthenia, 
owing to their mental abnormalities. In every case the whole 
history is colored by this condition. 

The most obtrusive and interesting symptom is the attack 
itself—the more terrifying because of the resemblance to epilepsy. 
Analysis of them brought out the important points of differentiation. 
It was found that they differed in kind and varied in intensity not 
only in different cases but also in the same individual. ‘They would 
at times be characterized by deep unconsciousness without con- 
vulsions (simulating the epileptic “dreamy state’). During this 
there may or may not have been involuntary micturition. If it be 
present it is explained as the result of a relaxation of the bladder 
sphincter taking place at a time when the bladder happens to be full, 
whereas in a true epileptic attack the micturition is due to the 
spasmodic contraction and relaxation of the sphincters acting in 
concert with the generalized spasms. On the other hand, the 
unconsciousness may be accompanied by convulsions and biting of 
the tongue and' rigidity of the pupils. At another time there may 
be a seeming unconsciousness in which the patient is cognizant 
of what is transpiring part or all of the time during which the attack 


8 Archiv f, Psych., iii, 18 to 72, 
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is active, but is unable to effect vocal speech, simulating the “vesti- 
bule period”’ of epilepsy. 

Oppenheim does not admit any resemblance to hysteria in these 
cases, but he confesses that a differentiation from true epilepsy is 
not always easy unless the whole case is analyzed carefully. And 
this seems to be the prime requisite in identifying these cases—pains- 
taking analysis, careful weighing of symptoms, appreciation of the 
disease picture as a whole. In this connection there are several 
points to be kept in mind: (1) Though the patient is not an epileptic, 
the attack itself cannot at times be distinguished from the attack of 
true epilepsy. (2) ‘The condition is merely an episode in the 
course of a psychasthenia,” and the attacks may be comparatively 
few in number. (3) The attacks often vary in character in the 
same individual. (4) Intelligence and memory do not become 
impaired by the recurrence of the attacks. (5) The bromides are of 
little value. ‘The treatment should be mainly mental” (Spiller). 

As was said already, Oppenheim maintains the absence of resem- 
blance in these cases to hysteria. Furthermore, he contends, with 
Charcot, that the term hystero-epilepsy is a misnomer, as every 
case so named is an hysteria. He admits, in addition, that there 
may be both epilepsy and hysteria in the same individual, but will 
not allow them to be confounded or mingled. As to the class of 
cases referred to in this paper, he has this to add: “According to 
my experience there are persons in whom attacks of an hysterical 
nature of an epileptoid type occur. It cannot be denied that there 
occur spasms (attacks) which seem to be between those of an 
hysterical and those of an epileptic nature.” ‘Two years later his 
last publication on this subject appeared, which, together with 
Spiller’s paper, identified the disease picture as a nosological entity. 

When Spiller’s paper was read the discussion that followed was 
very instructive. Dr. Charles Dana said he had read a paper at a 
previous time before the New York Academy of Medicine on this 
condition, which he called “para-epilepsy” (this paper has not 
been published). He agreed with Dr. Spiller as to the identity of 
the disease picture. Thus it has seemed necessary as well as justi- 
fiable and expedient to make a new classification of these cases. Not 
only does it free the patients from the evil stigma which even the 
the name epilepsy stamps upon them, and avoids the terrifying 
suggestions associated with any reference to it, but it also clears up 
the questions of prognosis and treatment. 

I believe it is necessary to exercise great care in ruling out hysteria 
in these cases, even though Oppenheim does not admit any relation- 
ship between them. This is said with due hesitancy in the face of 
such authority. But a number of these cases seem more akin to 
hysteria than to epilepsy, and yet do not exhibit sufficient stigmas to 
warrant us in placing them under that head. 

As to the cases herewith recorded, it seemed to me permissible to 
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class the attacks as “psychasthenic attacks,” in line with Spiller’s 
dictum. In fact, two of them were seen by him with me, and he 
confirmed the diagnosis, 

Case I.—Mrs. B., aged forty-one years. 

Family History. Her father died of senile dementia at seventy- 
nine years. She has one daughter who developed tuberculosis at 
seventeen years of age. 

Personal History. Her history has been eventful in the matter 
of etiological data; married at twenty-two years of age, she had five 
pregnancies in eight years. Her first and last children were born 
alive, the others being removed by abortions that were performed 
by advice of her physician, who said her uterus was undeveloped. 
The first child was born at term and weighed only two pounds and 
nine ounces. She is the one that still lives. The last child lived a 
little over two months. For four months previous to its birth the 
mother was in sad straits, owing to grave oedema; she was so water- 
logged that. her appearance excited the curiosity of friends, who 
had her carried to a grocer’s and weighed. Her weight was 310 
pounds. A year and a half later she was operated upon for sal- 
pingitis, both tubes and ovaries being removed and the uterus left 
in situ. 

The Attacks: Shortly after she began to walk about she had 
“fainting spells,” preceded by intense flushing of the face. “Every- 
thing would get black,” and she would fall wherever she happened 
to be; once she fell down eight steps from a high doorway, breaking 
a number of bones; again, from the second to the first floor down 
a number of steps. The attacks were always preceded by tinnitus 
and blindness. (It seemed to me in analyzing these attacks that they 
were the sequence of intensified nervous symptoms following upon 
the heels of the removal of her ovaries, and were the expression of 
nervous overflow.) During the attack she was often unconsciousness, 
but not always. In the latter kind she seemed so, and could not 
speak—“‘everything seemed far off,” At times her eyes would be 
open and glassy and at others closed. Her nervous system was in 
such a bad condition that she easily acquired the habit of these 
exhibitions, and they recurred very frequently. For nine years their 
character was about the same. She was operated upon for an appen- 
dicitis. After this there were two distinct types of attacks—one in 
which she would be conscious, but unable to move or speak. She 
called these her “flushed” attacks. The other would be ushered 
in by intense fear, tachycardia, pallid face, and then total uncon- 
sciousness. After the former kind she would recover quickly and 
resume her occupations. After the latter she experienced marked 
air hunger, even to the extent of tearing at her left breast (it was 
thought to be angina pectoris). These terrifying symptoms were 
always followed and relieved by belching large quantities of gas. 
(After the flushed attacks she never belched.) After several years 
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of this she was, naturally, reduced to a pitiable state of mind and 
body. She was intensely neurasthenic, complained of constipation 
that was obstinate, and was made miserable by flatulence and 
meteorism. She showed a large excess of indican in her urine. 
‘Treatment resulted in a cure that lasted for years (and as long as 
she was under observation). It consisted in correcting her intestinal 
condition and in psychotherapeutic measures, extending over several 
months. 

Case II.—Mrs. S., aged thirty-four years. 

Family History. Her mother died of cancer, and one sister of 
tuberculosis. Her three living children are very healthy in appear- 
ance, but the eldest, aged seven years, gives a history of convul- 
sions, obstinately elevated temperature, constant and hacking cough, 
and spells of vomiting. Inasmuch as there have been several 
’ attacks of the true grand mal type in the child of a mother who 
suffered with attacks more or less resembling epilepsy, her case is 
interesting by comparison, and I will insert it briefly. .. While the 
child was yet in utero the mother was infected with malaria, which 
lasted for months after the child’s birth and during the whole 
period: of breast feeding. With this bit of history as a clue, the 
child’s blood was examined and the expected malarial element 
found. An appropriate exhibition of quinine and arsenic gave a 
beautiful exhibition of therapeutic efficiency that was “dramatic.” 
At once the temperature became normal, the hacking cough ceased, 
the vomiting stopped (it was due, I think, to the cough), and she 
had no more convulsions. I saw one similar case (minus the con- 
vulsions) with Dr. J. W. McConnell, of Philadelphia, some years 
ago, in which the results were just as exact. (I look upon my case 
as one of symptomatic epilepsy.) As for the mother, when a child 
she was wont to have “‘spasms.” ‘These appeared in her ninth year 
and lasted to her fourteenth year. She says she was unconscious 
during them. She was married at twenty-five years of age, and ever 
since has been subject to fits of the “blues,’”’ periods of mental 
depression, spells of crying, and general nervousness. Her general 
health has been good except the malarial infection referred to above. 

The Attacks: Her present trouble began about one year ago, when 
she saw an acquaintance killed by a train. She at once felt a severe 
nervous shock, that merged into numbness and heaviness of both 
legs and a feeling of faintness. She called out. A neighbor ran to 
her and found her lying on the floor seemingly unconscious; she 
says she knew in a vague way what was going on, but could not 
speak. A physician was called, who added a pathological suggestion 
to her already pathologically increased suggestibility by telling her 
she was in a precarious condition and that she might expect sudden 
death at any moment! Since the first attack at every menstrual 
period she has had a severe headache with vomiting, followed by the 
attack in which she falls to the floor unconscious. This woman’s 
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history suggests hysteria, additional data being that at different 
times three stigmata appeared—i. e., diplopia with one eye shut 
(of this I am not positive), hemihypesthesia, hysterical color fields. 
But none of these have been persistent, were transitory, and were, 
I believe, the results of suggestion. She complained of obstinate 
constipation, flatulence, and periods of vomiting, and her urine 
showed excess of indican. In this case the prognosis was good and 
was amply borne out by the results of treatment, consisting of 
thorough regulation of the excretions with persistent psychotherapy. 

Case III.—Miss S., aged twenty-six years. 

Family History. Her mother died after three “strokes” of 
apoplexy; she weighed 200 pounds, and probably suffered with 
arteriosclerosis. Little is known of the father, and he seems to have 
been a “‘ne’er do well.” 

Personal History. Her mother told her she had “spasms” when 
a baby. Before she was nine years old she had scarlet fever, measles, 
diphtheria, and typhoid infections. At twelve years of age she 
went to work in a drygoods store, and had to work very hard. 
It will be noted that up to adolescence she had experienced enough 
attacks upon her vitality to cause serious inroads upon the supply. 
In fact, for the last five years she has been subject to fainting spells 
whenever suddenly alarmed or shocked. She says her feelings are 
either “away up or away down.” 

The Attacks: Since her mother’s death, two years ago, she has 
experienced attacks differing in kind from the above. ‘Their onset 
is generally near a menstrual period (as in Case II). Prodromal 
symptoms are feelings of general nervousness, and she becomes 
sensitive to an extreme. Generally fond of people, at these times she 
shuns them. She suspects that she is being looked down upon by 
her fellows on account of her lack of accomplishments. ‘The attack 
itself is preceded by a sense of mental heaviness and lassitude, during 
which, if she sleeps, she may at times ward it off for a time. The 
attacks are not all alike. Some of them are ushered in by a scream, 
most of them by an almost unbearable headache and backache. 
The latter she calls “light attacks.” I saw one of this kind; she had 
had headache and mental depression for a day, and as she was seated 
in a chair relating her feelings she grew limp and fell to one side. 
She was unconscious of painful stimuli, but at times would grit 
her teeth and frown. ‘There were a few intentional movements of 
the arms, but no convulsive movements. The attack lasted about 
fifteen minutes, and then she gradually came to herself. After it she 
complained of physical weariness. In several attacks she has passed 
urine involuntarily, and there have been many attacks characterized 
by convulsions. She generally has a crying spell after the attacks, 
and then feels better, though weak. She is distinctly hysteroid for 
one or more days preceding the attack, inasmuch as her conduct is 
at this time “characterized by abnormal activity of the emotional 


| 

t 


398 ORBISON: PSYCHASTHENIC ATTACKS 


perceptions” (Zeihen); but at other times she is either mildly 
psychasthenic or seemingly elated. She shows no other stigma of 
hysteria than the emotional element. Her general physical condition 
is excellent. 

CasE IV.—Miss W., aged thirty years; schoolteacher. 

Family History. Her father died of tuberculosis. One brother 
has tuberculosis. One sister is decidedly neurasthenic. ‘There 
are nine children, and none of them is robust. 

Personal History. From childhood she has been inclined to 
overdo, has never conserved her energies, but rather the reverse. 
Her temperament has been headstrong, obstinate, and ambitious. 
Ever since her menses were established she has suffered with dys- 
menorrhoea and intense headaches at these periods. Twelve years 
ago, at the time of her father’s death, she had an attack similar to the 
ones she now complains of. For years she has had a great deal of 
headache of the neurasthenic type, at the back of the head and 
neck, and coming when she was tired. She has been a teacher for 
a number of years, and at the end of every school year she has been 
completely fagged. Six years ago she had a collapse after taking 
the teacher’s examination. At that time she was in a semiconscious 
state for twenty-four hours, and for two weeks was unable to do 
much. She has never had any severe illnesses, and has been con- 
sidered the strong one of the family. 

The Attacks: For some time subsequent to the end of the last 
school year she had been very irritable, querulous, unable to make 
her brain work satisfactorily, easily tired. One day after a night of 
headache, she remained in bed, feeling nervous and unstrung. ‘This 
feeling increased until she felt she ‘could not stand it any longer.” 
Her mother’s coming into her room caused her to cry out, “I think 
I am going crazy!” ‘This was said involuntarily. ‘The tension 
seemed to be too great, and she flung her hands above her head and 
fell from the bed to the floor unconscious. Two days later the 
same thing occurred. In all, she has had five attacks. They are 
characterized by prodromal feelings of great fear, tachycardia, and 
an explosive utterance of the words, “I am going crazy!” She 
says the words are involuntary and as though some one else had 
said them. ‘There are'no convulsive movements except those 
of respiration. The attacks may be brought on by fright or shock; 
I saw one that was induced by a sharp clang of a bell. It seemed 
to be a letting go of the state of “awareness,” due to the asthenic 
condition of her nerve centres. 

Personal Examination. Examination shows her to be thin but 
wiry. Her hands and feet chill easily. The heart and lungs are nor- 
mal. ‘The urine is normal except that there is excess of indican. She 
is constipated. Her sleep is much interfered with, though this is not 
her usual habit. The reflexes are exaggerated. She does not show 
any sign of hysteria, but she does show markedly the evidences of 
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grave neurasthenia, together with the mental abnormalities that go 
to make psychasthenia. She fairly leaks nervous energy. Her 
mental activity is almost a delirium at times; her thoughts become 
a “procession of freaks that go galloping along, pricking me as they 


go. | 
Summary. All of these patients are females with an asthenic 
mental condition that is unquestionable. Ignoring the attacks 
themselves, every case would be diagnosticated psychasthenia. 
They all feared epilepsy or insanity. The assurance that these fears 
were groundless was a great boon. The treatment consisted in 
mental and physical hygiene together with rest or exercise, as 
seemed to be indicated. 


A FATALITY FOLLOWING THE REMOVAL OF TONSILS 
AND AN ADENOID GROWTH.* 


r 
By Francis R. Packarp, M.D., 
PROFESSOR OF OTOLOGY IN THE PHILADELPHIA POLYCLINIC AND COLLEGE FOR GRADUATES 
IN MEDICINE, 


Every one is aware that there are many unreported deaths 
occurring in connection with tonsil and adenoid work. Within a 
few weeks subsequent to the death reported in this paper, the news- 
papers of Philadelphia contained the account of a case of a boy who 
had died while on the table during an operation for the removal of 
his tonsils. ‘The newspapers said the child was a hemophiliac, and 
that death occurred from uncontrollable hemorrhage. ‘The names 
of the physicians in attendance upon the case were not given, and 
the case has never been reported, so far as I am aware, before any 
of the medical societies in Philadelphia. 

The fact that these cases are not reported is to my mind one of 
the reasons why not only the laity, but a great majority of general 
practitioners regard tonsil and adenoid work as comparatively safe, 
and the operation is almost universally considered of insignificant 
importance. It is frequently a matter of great difficulty to persuade 
the patient or his family that. the operation is of sufficient danger to 
warrant its performance in the hospital, and the family physician 
frequently aids and abets them in urging the operator to do it at 
the patient’s home. 

During the past twelve months I have operated upon 466 patients 
for the removal of adenoid growths in the nasopharynx, diseased 
faucial tonsils, or both. Of these cases, in 393 I removed both ton- 
sils and adenoids, in 46 cases I removed the tonsils alone, and in 27 


1 Read at a meeting of the Section on Otology and Laryngology of the New York Academy 
of Medicine, January 26, 1910. 
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adenoids alone. I have long since felt that in the majority of in- 
stances these cases should be operated upon only in hospitals. Of 
the cases I operated upon last year, I did 455 in hospitals, and 
but 7 at the home of the patients. In 4 cases I dissected out 
the tonsils in my office, using cocaine locally as an anesthetic. 
In 345 cases I used ether as an anesthetic, preceded by a few whifis 
of ethyl chloride. In 112 cases the anesthetic was ether alone. 
I operated upon but 9 cases with cocaine anesthesia. I believe 
that ether is the safest general anesthetic to use in these cases. 
I have yet to learn of a death during a tonsil and adenoid operation 
which could be attributed solely to ether, and I have personal 
knowledge of 3 cases in which chloroform was administered and 
death occurred before anything could have been done to produce a 
fatal result aside from the administration of the anesthetic. I have 
generally had the ether preceded by a few whifis of ethyl chloride to 
overcome the first disagreeable effects of the ether. Ethyl chloride 
possesses a great disadvantage in the fact that if given in any quan- 
tity it produces a rigidity of the jaw which greatly interferes with 
keeping the patient’s mouth open. I do not like, even in adults, 
to remove tonsils under local anesthesia, as I think with a general 
anesthetic the operation can be done much more thoroughly, and if 
properly administered, I think ether is so perfectly safe that I have 
but little fear of any bad results. 

Except in cases in which I am absolutely certain that my direc- 
tions regarding the preparation for the operation will be rigidly 
carried out, I require patients to enter the hospital the day before 
the operation, and they are always required to remain in the hos- 
pital for at least twenty-four hours and longer, if there is any ele- 
vation in their temperature or other symptoms requiring it: Espe- 
cially in ward cases, I think it of importance to keep the child in the 
hospital under observation until the danger of secondary hemor- 
rhage or infection may be regarded as over. 

As to the method of operation, I believe that the consensus of 
opinion is now so strongly in favor of complete ablation of the tonsils 
that there are very few cases of the less complete operation under- 
taken by a competent laryngologist. There still remains consider- 
able difference of opinion as to whether the entire capsule of the 
tonsil should be removed, or whether we shall content ourselves 
with removing the gland from the capsule. My own method of work 
depends entirely upon the individual case. 

For the removal of adenoid growths in the nasopharynx I use 
practically altogether the French adenoid forceps, occasionally 
supplementing them with a Gottstein curette. 

When using a general anesthetic, I always operate with the patient 
in the recumbent position, with the head a little lower than the 
body. I believe this lessens the danger attendant upon the use of 
the anesthetic, and obviates, as far as is possible, the chance of 
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fragments of tissue or blood getting into the larynx. I have yet to 
see a case of inspiration pneumonia or obstruction from tissue in 
the larynx. 

The fatal case which I have to report was a particularly painful 
and puzzling one. The following are the facts regarding it: 

On September 27, 1909, the patient, C. W., a little girl, aged three 
and one-half years, was brought to my office by her mother, who 
gave me the following history: 

She said that until one year ago the child had apparently been 
perfectly healthy, but during the past two months suffered from 
frequent coughs and colds, sleeping with her mouth constantly 
open at night. Her mother said what she chiefly noticed about the 
child was her restlessness during sleep, and the fact that she had 
become languid and had very little appetite. 

The child was apparently a perfectly normal little girl, of the aver- 
age size and healthy appearance, except for a somewhat sallow com- 
plexion. This her mother attributed to frequent bilious attacks, 
from which the child suffered and for which she had been in the 
habit of giving calomel. Examination revealed a pair of rather 
large-sized tonsils, with wide-open crypts, and some cheesy material 
in some of the crypts of both tonsils. Upon digital examination I 
found a large soft mass of adenoid tissue, pretty completely blocking 
the nasopharynx. The child’s heart and lungs were normal. 

She was admitted to the Pennsylvania Hospital on September 30, 
1909, at about ten o’clock in the morning. At one o’clock she was 
anesthetized. ‘The anesthetization was started with ethyl chloride 
and followed by ether given by the drop method until unconscious- 
ness had been induced, when the anesthetizer used a vaporizing 
apparatus very similar to that used by Dr. Pynchon, of Chicago, 
passing the ether vapor through a wash bottle, and introducing it 
into the system by means of a metal mouthpiece. There was a 
great deal of mucus in the nose and throat throughout the anesthe- 
tization and the operation. The total amount of ether used was 
three ounces. 

I loosened up the tonsils on both sides with the dry dissector. 
The left tonsil I removed by digital manipulation and dissection - 
with a pair of scissors. The right tonsil 1 removed with a small 
guillotine, after having freed it from the surrounding tissues. I 
then removed the adenoid with a pair of French adenoid forceps. 
There was considerable bleeding following the removal of the adenoid, 
so that when the child was removed from the table I asked the resi- 
dent physician, who had assisted me, to have her watched, although at 
the termination of the operation I had a perfect view of her throat, and 
there was no active bleeding from the nasopharynx or the pharynx. 
The anesthetization lasted fourteen minutes, and the child was on the 
table about ten minutes, when she was returned to her private room 
in the hospital. I saw her about thirty minutes later, when she was 
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coming out of the ether. She had vomited a small quantity of blood, 
evidently from her stomach. Her pulse was good, her skin felt 
dry and warm, and her temperature was practically normal. About 
4.30 in the afternoon the resident examined her throat and said there 
was apparently no bleeding. At 5.30 one of the nurses noticed that 
her color was not very good, and called the attention of the resident, 
who agreed with her, but thought it was no more than the peculiar 
sallowness which had been present before the operation. At that 
time he examined her again and could find no evidence of bleeding. 
Her pulse was good and she seemed in good condition. About 6.30 
the child’s temperature had risen to 100°, her respiration to 36, and 
the pulse rate 156. The resident telephoned me at 7 P.M., and told 
me that she seemed in poor condition. I told him to examine her 
carefully and see if he could find any bleeding, and that I would visit 
her at once. Before I had time to leave the house, I was called 
again and informed that the child had stopped breathing. | 
told the resident to do a tracheotomy and to inject salt solution 
into a vein. I went at once to the hospital, and upon arriving 
found that the child was dead. ‘The trachea had been opened and an 
intravenous injection of salt solution given, but she never responded. 

Dr. Bradbury, the chief resident physician, informed me that, acting 
under my instructions, he had inserted the tongue depressor in the 
child’s mouth in an effort to see if she was bleeding. The contact of 
the tongue depressor caused her to gag, and she vomited, bringing 
up no blood, however. Apparently, something occluded her larynx 
at the time of vomiting and her respiration ceased. Dr. Bradbury 
pulled her tongue forward to see if there was any vomitus obstructing 
respiration. After opening the trachea, nothing could be found 
obstructing its caliber, and it contained no blood. No autopsy was 
obtainable. 

This case presents features which, to my mind, render it prac- 
tically certain that the fatal result was due to-the condition known 
as status lymphaticus. The child’s death was certainly not due to 
hemorrhage, nor could it be attributed to the method of adminis- 
tration of the anesthetic, nor the quantity used. As to status lym- 
phaticus, so little is really known about it that unless an autopsy 
had been obtained and an enlarged thymus gland found, it would 
be impossible to state positively that this condition had been the 
cause of the child’s death. 

In a most interesting article, W. Humes Roberts’ states that in 
nearly all the cases in which status lymphaticus has been demon- 
strated at autopsy, enlargement of the thymus gland has been 
found. He attributes the deaths in the cases which he reports to 
the anesthetic, which may, of course, be considered as the chief 


2The Status Lymphaticus, with Particular Reference to Anesthesia in Tonsil and 
Adenoid Operations, Laryngoscope, September, 1908, 
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source of danger in these cases, but he quotes from Blumer* the 
following statement, which bears on the case I report. 

“Individuals who are the subjects of status lymphaticus are born 
with an instability of the mechanism{yegulating the so-called ‘horror- 
toxicus,’ at any rate, so far as the lymphatic apparatus is concerned, 
so that they are subject to intermittent attacks of lymphotoxemia 
which may lead to reflex phenomena of various kinds, or may cause 
death from cardiac paralysis. During the attacks of lympho- 
toxemia such individuals are especially susceptible to the action 
of bacterial or chemical poisons, and also to physical and psychical 
shocks, which at these times may cause their death under circum- 
stances which would be trivial to a normal individual.” 

A. S. Warthin,* discussing the relation between thymic death 
and status lymphaticus says: 

“It is, of course, evident that the condition of thymic death is that 
classed by many writers as the chief feature of status lymphaticus. 
It is, however, a question as to whether the latter represents a 
definite primary pathological entity. It is much more probable 
that the clinical and pathological features usually regarded as char- 
acteristic of lymphatism constitute a cachectic complex secondary 
perhaps to a number of primary morbid processes, such as syph- 
ilis, rachitis, some latent infection, auto-intoxication, etc., that are 
characterized by an excessive demand upon the lymphoid and 
myeloid tissues of the body. At a certain stage in the process the 
lymph nodes may be enlarged, and it is to this stage that the term 
status lymphaticus is usually applied. ‘The microscopic examination 
of the enlarged nodes may show, however, the same condition of 
lymphoid exhaustion found in those of thymic death in which the 
nodes are small. ‘The thymic enlargement is most probably to be 
regarded as a purely compensatory condition secondary to some 
primary lymphotoxic or myelotoxic process. The sudden death in 
status lymphaticus is dependent primarily and wholly upon the thy- 
mic enlargement, and the latter condition becomes, therefore," the 
most important feature clinically. Moreover, thymic enlargement 
leading to thymic death may exist without any other clinical features 
ascribed to the status lymphaticus. Nevertheless, the latter term 
serves a very good function in designating the cachectic complex of 
thymic enlargement associated with adenoids, enlarged tonsils, 
enlargement of the lymph glands, rachitis, etc.” 


3 Johns Hopkins Hospital Bulletin, October, 1903, xiv, No. 151, 
4 Osler’s Modern Medicine, vol. iv. 
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METABOLISM AFTER PARATHYROIDECTOMY. 


By J. V. Cooxr, M.D., 


INSTRUCTOR IN PATHOLOGY IN THE UNIVERSITY AND BELLEVUE HOSPITAL MEDICAL COLLEGE, 
NEW YORK. 


NUMEROUS investigations of the parathyroid gland during the 
past few years have established the important fact that, in all ani- 
mals observed, the parathyroid is distinctly separate from the thy- 
roid in function, and that, whereas the complete removal of the 
thyroid tissue alone is followed by a series of symptoms appearing 
slowly and leading to a cachexia, complete parathyroidectomy causes 
the sudden appearance of the well-known syndrome of tetany para- 
thyreopriva, in which the muscular twitchings and rigidity, with 
tachypnoea, are the most evident manifestations. This tetany is 
of nervous origin. It can be relieved immediately, although tempo- 
rarily, (1) by bleeding with subsequent transfusion of normal blood 
or infusion of normal saline solution; (2) by an injection of an emul- 
sion of parathyroid glands or by injection of the nucleoprotein of 
these glands; and (3) by the injection of a soluble salt of calcium, 
or perhaps somewhat less readily by injection of salts of the metals 
belonging to the same chemical group—strontium, magnesium, and 
barium. ‘The permanent cure of the condition can be secured only 
by the transplantation of parathyroid tissue. 

A successful explanation of these experimental results, of which 
I have given only a brief outline, has been difficult, and it has been 
thought by some investigators that perhaps, in studies of the meta- 
bolic changes following parathyroidectomy, facts might be dis- 
covered which would render the interpretation less obscure. ‘The 
observations so far recorded may be divided into three groups: 
(1) Changes in the carbohydrate metabolism; (2) variations in 
the salt elimination; and (3) alterations in the protein metabolism. 

1, CHANGES IN THE CARBOHYDRATE MetapouiisM. ‘The results 
of experiment along this line are as yet rather meagre, but it has been 
shown (R. Hirsch’) that while there is a distinct decrease in the 
assimilation limit for dextrose given by the mouth in dogs after com- 
plete thyroparathyroidectomy, there is no such effect produced 
after thyroidectomy if the parathyroids are undisturbed. Thyro- 
parathyroidectomy also produces a decreased capacity for the 
utilization of dextrose introduced subcutaneously (Underhill and 
Saiki’) and this does not occur after thyroidectomy alone (Under- 
hill and Hilditch*). In addition, the diminished power to assimilate 
dextrose observed in dogs on removal of three parathyroids is 


1 Zeitschr. f. exp. Path. u. Therapie, 1906, iii, 393; ibid., 1908, v, 223. 
2 Jour. Biol. Chem., 1908, v, 225. 
3 Amer. Jour, Phys., 1909, xxv, 2, 66. 
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not increased by the additional removal of one thyroid lobe (Eppin- 
ger, Falta, and Rudinger‘). 

These observations indicate that the parathyroids are perhaps 
associated with the metabolism of carbohydrates, but the nature of 
their influence cannot be stated. 

2. VARIATIONS IN THE SaLtT Eximination, Attention to this 
phase of investigation, particularly with respect to the calcium salts, 
was suggested by the known relation existing between these salts 
and certain forms of muscle irritability, as shown by the observa- 
tions of J. Loeb,° that abnormal muscular twitchings and contrac- 
tions may be brought about in an organism by the reduction in the 
proportion of calcium (or magnesium) in the muscles or blood, and 
that the injection into the animal body of any salt liable to precipi- 
tate calcium causes twitchings of the muscles; and likewise Mac- 
Callum’s® observation of the wonderful effect of calcium salts on 
the tetany following removal of the parathyroids. It has been 
shown also that in cases of tetany in children the output of urinary 
calcium is increased (Oddo and Sarles’), that calcium chloride 
given by the mouth in this condition is followed by improvement 
(Netter*), and that there is a lessened calcium content of the brain 
(Quest’). The first experiments were those of MacCallum and 
Voegtlin,”* in which they found an increased elimination of calcium 
in the urine and feces of fasting parathyroidectomized dogs during 
tetany. ‘They found also that the calcium content of the brain and 
blood of dogs with tetany was less than that of normal dogs. My 
own experiments" gave results somewhat at variance with the 
above, as I was unable to detect an increase in the calcium excretion 
after parathyroidectomy, nor could I confirm the finding of a de- 
creased calcium content of the brains of dogs dead from tetany. 
The brains I examined showed a slightly greater content of calcium 
than those of normal dogs, and the results were more in accord with 
those of Parhon, Dumitresco, and Nissipesco” who found the calcium 
of the nerve centres after thyroparathyroidectomy greater in amount 
than in normal animals. In my experiments, however, there was 
found a marked and constant increase in the urinary excretion of 
magnesium which appeared before any symptoms of tetany could 
be detected, and continued until the death of the animal. 

I have been unable to find any observations of the excretion of 
sodium and potassium in this condition. 


4 Zeitsch. f, klin. Med., 1909, Ixviii, 1. 
5 Univ. of Chicago Decennial Publications, 1902, x, 3. 
6 Jour. Exp. Med., 1909, xi, 1. 7 Quoted by Netter (8), 
8 Comp. rend. de la Soc. de biol., 1907, lxii, 376. 
® Jahrb. f. Kinderheilk., 1905, lxi, 114; Wien. klin. Woch., 1906, xix, 830. 
10 Loc, cit. 
1 Proceedings of the Society for Exper, Biol. and Med., 1909, vii, 13; and Jour, Exp. Med., 
1910, xii, No. 1. 
Compt. rend. de la Soc. de biol., 1909, 792. 
VoL. 140, No, 3.—sEpTeMBER, 1910. 14 
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3. ALTERATIONS IN THE PROTEIN METABOLISM. Verstraeten 
and Vanderlinden,” in 1894, observed that animals developed tetany 
earlier and in a more violent form when kept on a meat diet, but no 
satisfactory studies of the nitrogenous urinary products were made 
until those of MacCallum and Voegtlin'* appeared. ‘These investi- 
gators found an increased excretion of total nitrogen and ammonia, 
with an increased ammonia ratio in the urine of fasting parathy- 
roidectomized dogs with tetany. Berkeley and Beebe” state that 
they have confirmed this increase in the urinary ammonia. Under- 
hill and Saiki’* also found a higher ammonia content in the urine 
of dogs after thyroparathyroidectomy, but not after thyroidectomy 
alone.” I have been able to confirm the increased content of 
nitrogen and of ammonia in the urine after parathyroidectomy. ‘The 
excretion of creatinin is practically unaffected after parathyroidec- 
tomy. 

The older view of the functions of the parathyroid glands and 
the changes following their removal is that there are certain toxins 
—probably waste products of normal metabolism—which are 
physiologically neutralized or in some way rendered innocuous by 
the parathyroid secretion; in the absence of this secretion these 
“toxins” cause an intoxication with the accompanying phenomena 
of tetany, etc. The good effect on the tetany of bleeding, which pre- 
sumably reduces the circulating toxin, or of injections of parathy- 
roid extract, or necleoprotein, which presumably neutralizes it, 
support this explanation. A later and somewhat different hypoth- 
esis is that of Silvestri, MacCallum, and others who think the tetany 
is a result of a hypocalcification of the nerve centres. They assume 
that in the absence of parathyroid secretion substances arise, pos- 
sibly of an acid nature, which can combine with calcium, abstract 
it from the tissues, and cause its excretion. The moderating influence 
normally exerted by calcium salts on the nerve cells being thus to a 
certain extent removed, there ensues a hyperexcitability of the 
nervous system with the appearance of tetany, which is relieved by 
a restoration of calcium to the impoverished tissues. This hypoth- 
esis is supported to a certain extent by the observations, which, 
however, I have been unable to confirm, of an increased excretion 
of calcium in the urine and the diminished calcium content of the 
blood and brain in tetany. On the contrary, it has been urged 
that venesection, with the presumable removal of yet more calcium, 
nevertheless allays the tetany. It is possible that my observation 
of the increased magnesium excretion in tetany is in some way con- 
nected with this hyperexcitability of the nervous system, since this 
metal also has a moderating influence on the nerve cells. Both cal- 
cium and magnesium exert a depressant action, and if the withdrawal 


13 Mem. couronnés de ]’Acad. royale de méd, de Belgique, 1894, xiii, 1. 
14 Loc. cit. 16 Jour. Med. Research, 1909, xx, 149. 
16 Loc, cit, 7 Loe. cit, 
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of either or both of them is related to the tetany, the action is prob- 
ably a removal of the inhibitory influence which they normally 
exert, and the resulting hyperexcitability is due to the stimulation 
of some other factor physiologically held in check by the calcium 
and magnesium. Therefore, if changes in the salt content of the 
nerve centres are implicated in the production of tetany, the changes 
in the absolute content are probably not so important as the changes 
in proportion of the various salts to one another. So that analyses 
of brains of dogs with tetany which show a slight decrease or a slight 
increase in calcium or magnesium as compared with normal brains 
are probably of less value than analyses would be which showed 
the relative proportion existing between the various salts. Unfor- 
tunately, I have been unable to find a record of any such estima- 
tions, and my own observations are as yet incomplete. 

Although a disturbance in the salt balance may account for the 
appearance of the tetany, there is little evidence to indicate that 
inorganic equilibrium is controlled directly by the parathyroids, or 
that the symptom of tetany is other than secondary to some more 
serious metabolic disturbance resulting from the parathyroid in- 
sufficiency. 

Reference has been made to the increased urinary excretion of 
magnesium in my experiments which was apparent before the ani- 
mal developed tetany. The increase in the urinary ammonia and 
total nitrogen was also noticeable before the tetany appeared. In 
addition, it has been repeatedly observed that some animals after 
parathyroidectomy sink into a dull, listless condition and die without 
the peculiar muscular symptoms having appeared. One of my 
dogs, in which this condition was noted, showed the same increase 
in the nitrogen and ammonia that characterized the animals with 
marked tetany. And finally, dogs can be kept comparatively free 
from tetany by the administration of parathyroid nucleoprotein, 
yet they become markedly cachectic and die evidently from some 
severe nutritional derangement. From these observations it is quite 
evident that the tetany itself, while the most striking manifestation 
of parathroid deficiency, is, in all probability, merely the result of a 
hyperexcitability of the central nervous system. 

We can, then, distinguish these two distinct series of phenomena: 
(1) A serious metabolic disturbance resulting from the absence of 
parathyroid secretion; and (2) the tetany which appears later and 
is probably a result of this primary disorder of the catalytic processes. 
The increase in the excretion of total nitrogen and ammonia, with 
increase in some of the salts in the urine, and the increased ammonia 
content of the blood after parathyroidectomy are rather suggestive 
of some form of acid intoxication. If we then assume that the 
“circulating toxin” is a normal metabolic product of an acid nature, 
and is combined with bases before excretion, we can explain the 
increase in the bases found in the urine, It is possible that para- 
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thyroid secretion normally oxidizes this intermediate acid body. 
In the absence of the secretion there is an increased nitrogenous 
metabolism. It does not seem necessary to assume that all cases of 
tetany are due to parathyroid insufficiency, or the functional dis- 
turbance of the gland that is assumed when anatomical evidence is 
wanting, as there may possibly be disturbances of catalysis with 
similar changes from other causes than parathyroid insufficiency. 
This is illustrated by some observations in a recent case of gastric 
tetany (Kinnicutt"*), in which the tetany was allayed by calcium 
given by mouth, but at autopsy the parathyroid glands were found 
to be normal. 


THE ELECTROCARDIOGRAM IN CLINICAL MEDICINE. 


I. THE STRING GALVANOMETER AND THE ELECTROCARDIOGRAM 
IN HEALTH. 


By Wa B. James, M.D., 


PROFESSOR OF CLINICAL MEDICINE IN THE COLLEGE OF PHYSICIANS AND SURGEONS, 
COLUMBIA UNIVERSITY, NEW YORK, . 


Horatio B. M.D., 


ASSISTANT IN PHYSIOLOGY IN THE CORNELL UNIVERSITY MEDICAL COLLEGE, NEW YORK. 


‘THE ability to record the changes in potential of the heart muscle 
which accompany its activity gives us an entirely new point of view 
of the normal and morbid action of the heart, and promises to throw 
new light upon the many problems presented by the physiology and 
the pathology of the organ. It is little wonder, therefore, that a 
considerable interest has rapidly developed in electrocardiography, 
and that even in the short time that has elapsed since it was first 
demonstrated a fairly voluminous literature of the subject should 
have accumulated. It is the purpose of the present paper to describe 
as briefly as possible, and with as few technicalities as may be con- 
sistent with clearness and accuracy, the principles of electrocardi- 
ography and its practice and the results that we have obtained with 
it in the course of the last winter. 

An electrocardiogram is a graphic record of the action current 
of the heart muscle, and is obtained by leading this very feeble 
current to an exceedingly sensitive galvanometer, the excursions of 
the moving part of which are permanently recorded by throwing its 
shadow upon a moving strip of photographic film. For many years 
it has been a fact well known to physiologists that every muscle 
contraction has associated with it certain definite and interesting 


18 Amer, Jour. Mep, Sctr., 1909, cxxxviii, 1. 
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changes of electrical potential. ‘Thus, the piece of muscle becomes 
essentially a feeble galvanic cell in which the active portion corre- 
sponds to the zinc plate, the passive to the copper, and when the 
two are connected the current which passes is called the action 
current of the muscle. The fundamental fact which must always 
be borne in mind in the study of the electrocardiogram is that the 
surface of that portion of a muscle which is active is negative to all 
the rest of the surface, which is positive. 


Fic. 1,—Scheme to illustrate the action current of a simple muscular contraction, 


If we take a piece of muscle, A, B, C (Fig. 1), apply elec- 
trodes E, E', connect these by wires to a galvanometer G, and 
then stimulate the muscle at A, a wave of contraction begins at this 
point, and this electrode becomes negative to E', which is positive, 
and the needle G shows a corresponding variation. When the 
wave of contraction reaches the middle point B, the potential of 
A and B now being the same, no current passes and the needle 
returns to the zero point. The wave now passes toward C, which 
in turn becomes negative to A, and the needle is deflected in the 
opposite direction. 

Fig. 2 represents diagrammatically the curve obtained by passing 
the action current of a simple muscle contraction through the string 
galvanometer. At A the contraction wave passes the first electrode, 
at B it is midway between them, and at C it has passed beyond the 
second electrode. This record is a graphic representation of what is 
called a diaphasic variation, and this type of curve will be referred 
to later in connection with certain phenomena met with in cases of 
disease. 


In 1856 Kolliker and Miller’ succeeded in detecting the action 


1 Nachweis der negativen Schwankung des Muskelstromes am natiirlich sich contra- 
hirenden Muskel. Verhandl, d, phys.-med, Gesell, im Wirzburg, 1856, vi, 528 to 583, 


i A B C 
G 9 
Q Q 


410 JAMES, WILLIAMS: ELECTROCARDIOGRAM IN MEDICINE 


current of the frog’s heart by applying electrodes to its surface, 
and so proved that this current is obtainable. In 1887 A. D. Waller,’ 
using the capillary electrometer and applying his electrodes to 
various portions of the surface of the human body, succeeded in 
recording the curve of the action current of the human heart and 
demonstrated some of its characteristics. He studied and compared 


Fig. 2.—Scheme of a diphasic variation accompanying a simple muscle contraction. 


Fic, 3.—Lines of diffusion of the action current of the heart (after Waller). 


the curves obtained by leading the currents from various parts of 
the surface of the body, and so attempted to establish the lines of 
diffusion of the heart’s action current, and published a diagram 
embodying his conclusions, of which Fig. 3 is a reproduction. He 
concluded that the most useful leads were those from the right 


2 A demonstration on Man of Electromotive Changes accompanying the Heart’s Beat, 
Jour. Physiol., 1887, viii, 229 to 234, 
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arm and left leg. Waller’s diagram, while it gives a general idea 
of the current diffusion, yet in its details has been proved by later 
researches and by using more satisfactory apparatus than was at 
that time at his disposal, to be far from an accurate and full repre- 
sentation of the facts. 

Up to the present no complete and satisfactory study of the lines 
of diffusion made with the aid of modern instruments has appeared. 
Owing to the feebleness of the currents and to the unsatisfactory 
nature of the instruments in use, it was not supposed that the action 
current would ever be used as a practical aid by the clinician, and 
physicians took but scant interest in it. Indeed, the existence of 
muscle action currents, though taught and demonstrated in the early 
years of the medical curriculum, has, as a rule, been forgotten by 
practitioners. Waller® himself has recently said that when he 
made his first observations he did not imagine that they would ever 
be of practical value to the physician. 

The capillary electrometer used by Waller and the other early 
investigators had numerous disadvantages. While very sensitive 
and completely aperiodic, it was too slow in its response to give a 
faithful record of changes of potential as rapid as those taking place 
in 'the heart, and its difficulty of manipulation and its liability to 
become disordered made it, on the whole, an unsatisfactory instru- 
ment, except in the hands of a trained physicist and one willing to 
devote a great deal of time to it. Moreover, by reason of its slow- 
ness of response, the curves obtained by it had to be subjected to a 
mathematical reduction before they could be interpreted.‘ 

For all of these reasons Professor Einthoven,° of Leyden, was led 
to undertake the construction of a more satisfactory instrument. 
Taking the well-known Deprez-d’Arsonval galvanometer as a 
starting point, and considering the mathematical formula which 
expresses its factor of merit, he was led to reduce the weight of 
the moving part to a minimum and increase the strength of the 
magnetic field, and so ultimately elaborated what is today known 
as the Einthoven string galvanometer (Ger., Saitengalvanometer). 
The principle upon which it operates is as follows: 

Whenever a current of electricity passes through a magnetic field 


3 The Electrocardiogram of Man and of the Dog, as shown by Einthoven’s String Galva- 
nometer, Lancet, 1909, clxxvi, 1448. 

4 G. H. Burch, On a Method of Determining the Value of Rapid Variations of a Difference 
of Potential by Means of the Capillary Electrometer, Proc. Roy. Soc., 1890, xlviii, 89; On 
the Time Relations of the Excursions of the Capillary Electrometer, Phil. Trans. Roy. Soc., 
Lond., 1892, clxxxiii, 81; W. Einthoven, Ueber die form des menschlichen Electrocardio- 
gramms, Pfliiger’s Archiv, 1895, lx, 102; J. Burdon Sanderson, The Electrical Response to 
Stimulation of Muscle, Jour. Physiol., 1899, xxiii, 325; Hermann and Gildemeister, Unter- 
suchungen ber die Eigenschaften und die Theorie des Kapillar-Elektrometers, Pfliiger’s 
Archiv, 1900, lxxxi, 491; S. Garten, Ueber ein einfaches Verfahren zu Ausmessung der Capil- 
larelektrometer-Curven., Pfliiger’s Archiv, 1902, lxxxix, 613. 

5 Ein neues Galvanometer, Annalen der Physik, 1903, xii, 4 Folge, 1059 to 1071; Die 
Konstruktion des Saitengalvanometers, Pfliiger’s Archiv, 1909, cxxx, 287 to 321. 
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at right angles to the lines of force, it tends to be deflected to one 
side or the other, according to its direction. If we stretch a con- 
ductor between the poles of a magnet at right angles to the lines of 
force, it will tend to be deflected when traversed by a current, the 
direction of the deflection depending upon the direction of the 
current. Einthoven constructed a powerful electromagnet, through 
the field of which he stretched a very delicate fiber, which was either 
a fine platinum wire or a quartz thread which had been silvered to 
render it a conductor. The diameter of the finest strings measures 
as low as 2.5 » or about } the diameter of a red blood corpuscle, 
and they are invisible to the naked eye except in a strong light. 
The mass is so small that it is unweighable. A micrometer screw 
enables the operator to increase or diminish the tension of the 
string at will, and so vary the sensitiveness of the instrument. An 
are light operating in connection with a system of condensing 
lenses, and an objective and projection ocular project the shadow 
of the string upon a screen, the varying of the distance of which 
enables one to secure any magnification that may be desired. A 
standard cell of constant electromotive force in connection with a 
system of plug rheostats enables the operator to send any desired 
current through the string, and so, by varying the tension of the 
string its sensitiveness may be made to conform to any desired 
standard. 

Following the standard established by Einthoven and now in 
in general use, it is customary so to adjust the instrument that the 
shadow moves one centimeter when a difference of potential of one 
millivolt is applied to the terminals of the string. It cannot be too 
strongly urged upon those making electrocardiograms to adopt 
and follow the standard suggested by Einthoven, as this enables 
curves made in various laboratories to be compared readily. ‘The 
quickness of response is such that no mathematical revision of the 
curve is necessary, and within fairly wide limits the excursion of 
the string is directly proportionate to the voltage, so that the curve 
can be used not only to study the direction of the current, but to 
study its voltage quantitatively. If electrodes are applied to any 
part of the body it is found that differences of potential regularly 
exist which give rise to currents. These are probably the sum of the 
minute currents resulting from the glandular activities of the body, 
especially of the skin, and they develop a current of very consider- 
able strength. This current, which varies in individuals and in the 
same person at different times, is called the skin current (Dubois- 
Raymond’). 

In taking an electrocardiogram the skin current produces a 
deflection of the string, and must be exactly compensated by throwing 
into the circuit, in the opposite direction, an equivalent amount of 


6 Untersuchungen iiber thierische Elektricitit, Berlin, 1849. 


JAMES, WILLIAMS: ELECTROCARDIOGRAM IN MEDICINE 413 


current from a cell. It is desirable that the patient be as nearly as 
possible in a state of absolute relaxation, and he must be cautioned not 
to move or to allow any of his muscles to be in a state of tension. 
A sudden violent action of muscles may produce such a change of 
potential as to break the string. We have found it best to have the 
patient lying on his back on a bed, with the head and shoulders 
slightly raised. 

It is not necessary that the subject should be near the instrument. 
We have the wards of the Presbyterian Hospital connected with 
the laboratory by a system of wiring which permits the taking of 
any patient’s electrocardiogram without removing him from his 
bed. Einthoven’ connected the hospital with his physiological 
laboratory, about 1.5 kilometers distant, and secured records in this 
way, calling them telecardiograms. It is necessary to adjust the 
wiring so that there shall be no induction from neighboring telephone 
and other electric circuits. Most of our records are telecardiograms. 
The chief advantages of this method are the saving of time and labor 
for the operator, the aditional convenience and comfort of the patient, 
and the additional chance of obtaining records free from evidence 
of voluntary muscle tension. 

Different types of electrodes are used by various observers, but 
they consist almost always of a vessel containing a solution of sodium 
chloride into which the limb is put, though sometimes non-polarizable 
electrodes are used. We have obtained our best results with elec- 
trodes devised by us, which consist of a large, thin, flexible sheet of | 
German silver covered with thin felt. These are dipped in hot 
salt solution and bound about the extremities by tapes. These 
electrodes give an almost constant difference of potential of about 
half a millivolt, so that they may for clinical purposes be regarded 
as normal electrodes. The resistance of the electrodes themselves 
is exceedingly small, being about 2.8 ohms for the pair, and we 
have uniformly found the resistance of the patient’s body, together 
with these electrodes, not greater than when the tanks furnished by 
Edelmann are used. Fig. 4 shows these electrodes in use. It is 
customary to estimate and record the body resistance just before the 
record is made, and this is generally from 200 to 500 ohms. The 
resistance is determined by a Wheatstone bridge and telephone. 

The movements of the shadow of the string in response to the 
action currents of the heart are recorded permanently by any 
satisfactory photographic registering apparatus, to which a timing 
device is attached which also casts its shadow upon the moving film. 
Our records were all made with Edelmann’s* large galvanometer 
with the complete accessory appliances as supplied by him, including 
a registering apparatus driven by an electric motor, the time being 


7 Le télécardiogramme, Archiv. Internat. de Physiol., 1906, iv, 143. 
8 Mittheilung No. 5, Physik-mech, Institut, Munich, 1909. 
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recorded either by a Jacquet timer giving fifths of a second, or by a 
Zimmerman spring timer beating tenths. 

The apparatus is erected in a special laboratory in the Presby- 
terian Hospital, and is shown complete in Fig. 5, which, however, 
does not show the mounting of the galvanometer subsequently 


Fic, 4.—The electrodes in use, 


Fic. 5.—Complete apparatus for obtaining electrocardiograms. 


adopted to eliminate vibration. The proximity of the hospital to 
electric car lines has made the problem of eliminating vibration a 
difficult one. While the string galvanometer is far less sensitive to 
vibration than most types of galvanometers, a complete absence of 
vibration would be very desirable, At the time the curves presented 
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in this paper were recorded, we had not succeeded in entirely elimi- 
nating such vibrations, but they can in every case be fairly readily 
distinguished from waves produced by variations of electrical potential. 
. The character of the curve is found to vary with the parts of the 
body from which it is led off. It is found advisable to take at least 
three different leads in each case, and, following Einthoven, these 
are termed I, II, III, and are as follows: 
I. Right arm and left arm. 
II. Right arm and left leg. 

III. Left arm and left leg. 

The records obtained from these three leads show certain char- 
acteristic differences, which will be described a little later. 

In order to bring out certain features of special cases, any two 
points on the body whatever may be used as leads, but it is desirable, 
in order that the results of different observers may be compared, that 
at least the three standard leads should be used in every case. The 
steps necessary to be taken, then, in making an electrocardiogram 
are as follows: 

1. The attachment of three electrodes to the patient. 

2. The establishment of the sensitiveness of the galvanometer 
at the standard point and the making of a control curve. 

3. The estimation of the resistance in each of the three leads. 

4, The compensation of the skin current. -- 

5. The recording of the string movements caused by the heart’s 
action current which now become apparent. 

6. The developing and printing of the film, which it must be 
remembered is not a negative, but a positive. 

In spite of the apparent complexity of the procedures above 
described, we have found that the time required to make a complete 
set of three records, one from each lead, exclusive of the time taken 
in attaching the electrodes to the patient and in developing and 
printing the film, was generally from three to five minutes. There 
are certain possible sources of error which should be borne in mind 
by the operator, the chief among which we have found to be the 
following: 

1. Mechanical vibration due to instability of foundation. The 
conditions will naturally differ in each equipment, and the difficulties 
must be met and overcome according to the indications. Our 
galvanometer stands upon the floor of a fireproof hospital pavilion 
on the second floor, and through the building receives a certain 
periodic vibration. ‘This we have largely obviated by standing the 
instrument on sand contained in a large box. 

2. Induction from outside sources. 

3. Defective insulation. 

4. Induction caused by hissing of the arc lamp as explained by 
Rothberger and Winterberg.° 


Ueber das Elektrocardiogramm bei Flimmern der Vorhéfe, Pfliiger’s Archiv, 1910, cxxxi, 
391, 
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5. Tenseness of the patient’s muscles, which gives rise to a fine 
vibration of the string (Emthoven”) at the rate of 50 per second 
(Piper"’). 

6. Gross muscular movements, such as coughing or sneezing, 
which cause large irregular movements of the string, which can be 
readily distinguished from those due to the heart’s action. 


Fic, 6.—Control curve, 


R 


Fic, 7.—Scheme of the normal electrocardiogram. 


To insure the proper working of the galvanometer and to guard 
against the presence of misleading induction effects or mechanical 
vibrations, it is advisable to precede the taking of every record by 
the recording of a control curve. 


10 Die galvanometrische Registrierung des menschlichen Elektrokardiogramms, sug- 
leich eine Beurtheilung der Anwendung des Capillar-Elektrometers in der Physiologie, 
Pfliiger’s Archiv, 1903, xcix, 480; Weiteres itiber das Elektrokardiogramm, Pfliiger’s 
Archiv, 1908, cxxii, 526. 

1 Ueber den willkurlichen Muskeltetanus, Pfliiger’s Archiv, 1907, exix, 301 to 337.; Zeits 
f, Biol., 1908, 1, 393. 
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Fig. 6 is such a curve, obtained by applying to the string terminals 
a difference of potential of 2 millivolts. This may conveniently be 
done at the time the sensitiveness of the instrument is adjusted, 
and gives a permanent record of the sensitiveness for that particular 
record. Such control curves have been taken for the greater number 
of our records. 

The satisfactory interpretation of all the elements of the normal 
electrocardiogram is not yet possible, but its principal features can 
be explained, and correspond to definite events in the cardiac cycle. 
Fig. 7 represents diagrammatically a “‘normal”’ electrocardiogram 
in which the various waves have been lettered according to the 
system originally suggested by Einthoven. Fig. 8 is an electrocar- 
diogram taken from a healthy individual while sleeping, and shows 
the curve obtained with each of the three leads. It is in the highest 
degree desirable that this nomenclature should not be departed 
from without the best of reasons, as failure of uniformity causes an 
enormous increase in the difficulty of comparing records, a difficulty 
which is already considerable. Certain observers have already 
adopted a different lettering upon grounds that seem inadequate, and 
have thus added greatly to the labor of reading and understanding 
their communications. 

The normal record is seen to present a base line which shows the 
position of the string when no current passes, that is, when the 
potential of its two ends is the same, and starting from the base 
line are five waves lettered P,Q, R,S, and T. The best understood 
and most important of these are those which rise above the base 
line, that is, which are positive, P, R, and T. The term positive 
here has reference only to the direction of the curve with reference 
to the base line. Each of these positive waves means that the base 
of the heart is electrically negative to the apex, or, to be more exact, 
that the algebraic sym of all the differences of potentiat that exist 
in the heart at that instant results in negativity of the upper end of 
the string toward the lower end to an extent indicated by the ampli- 
tude of the wave. On referring to Waller’s diagram, Fig. 3, it is 
readily understood why it is that not only the height of a wave but 
also its direction may be modified by varying the position of the 
electrodes upon the body. P corresponds to the contraction of the 
auricle. The causal relation between auricular systole and P has 
been positively established by study of the exposed heart in animals, 
as well as by the observation of cases of auriculoventricular dis- 
sociation in human beings. Q, R, S, and T all correspond to the 
systole of the two ventricles. R and T are the most constant of 
these, and as far as our present understanding goes, are the most 
important and useful in electrocardiography. R and T are always 
present in health, while Q and S may, either one or both, be absent. 

Observers are not in entire agreement as to the significance of the 
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Fie, 8,—Electrocardiogram of a healthy adult male, taken while sleeping, 
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‘ waves that make up the ventricular portion of the curve, but the 
following is a summary of the leading views: 

The space between P and Q indicates the time elapsing between 
excitation of the auricles and ventricles, and is, therefore, the best 
measure we have of the auriculoventricular interval. 

Q directed downward, and therefore indicating negativity of the 
apex toward the base, has been supposed by Einthoven’ to be due 
to an initial contraction of apical fibers, and the variations in this 
wave in individual cases to be due to variations in the distribution 
of the fibers of the bundle of His. Q in health is always small 
and is often absent. It passes at once into R, the highest, most 
uniform and useful of all the waves. 

R corresponds to the initial contraction of the ventricles at the 
base, and indicates marked negativity of the base of the heart. It is 
possible that it is produced by the initial contraction of the papillary 
muscle system. As has been shown by Hering," the papillary muscle 
system contracts before the apical muscle mass, a physiological 
fact which seems to bear out the latter view and is in agreement 
with the anatomical findings of Tawara,“* that the earliest and 
most extensive distribution of the fibers of the bundle of His is to 
the papillary muscles. 

We may be reasonably sure that the wave R continues to rise 
while the contraction wave of the ventricle is spreading from base to 
apex, and the summit of R marks the instant at which this con- 
traction has reached the apex of the heart; the time during which 
this wave R is rising is then a measure of the time occupied by 
the ventricular systole in spreading from base to apex, and may well 
be a matter of value in the study of diseases of the heart muscle, 
for, knowing the distance, it is possible to calculate the rate of travel, 
as has been done by Gotch” in the exposed heart of the tortoise. 
During the interval between R and T the string remains at zero. 
This does not indicate a cessation of muscular activity, but only that 
all parts of the muscle are equally active and therefore the potential 
of base and apex remain the same. It is probable that this time 
period also will be of value in the study of the diseased heart. 

R is frequently followed immediately by a negative wave S, the 
significance of which is still in doubt. 

T, the final wave of the ventricular phase of the electrocardiogram, 
is usually directed upward, and therefore indicates relative negativity 
of the base to the apex, that is, a preponderance of basal over apical 
activity at this instant, which is the very end of a ventricular systole; 


12 Pfliiger’s Archiv, 1908, cxxii, 577. 

18 Ueber die Beginn des Papillarmuskelaction und seine Beziehung zum Atrioventrik- 
ularbiindel, Pfliiger’s Archiv, 1909, exxvi, 225. 

14 Das Reizleitungsystem des Saiuergetierherzens, Jena, 1906. 

The Succession of Events in the Contracting Ventricle, as shown by Electrometer 
Records (Tortoise and Rabbit), Heart, 1910, i, 3, 
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this might mean either that the base remained in contraction after ’ 
the apex had begun to relax, or that a second contraction occurred 
at the base at this time. If the latter is the case, T might be pro- 
duced either by fibers that had already been in activity during R, 
or by fibers that had not previously been brought into play. On 
account of the law of the refractory phase, the former hypothesis 
seems unlikely, and recent studies by Gotch’* show fairly conclu- 
sively that the latter supposition is the true explanation. 

Gotch, with his delicate capillary electrometer, has investigated 
the electrical condition of various portions of the heart’s surface in 
animals throughout the cardiac cycle. This work has thrown so 
much light upon what had been one of the most puzzling features 
of the normal electrocardiogram that it seems wise to describe his 
conclusions in some detail. Using flexible electrodes of special 
construction, Gotch found that when the current was led off from the 
base of the ventricles at a point as far distant as possible from the 
spring of the aorta, the other electrode being applied to the apex, 
the electrocardiogram presented the form of a diphasic variation. 
When, however, the basal electrode was applied at the root of the 
aorta, the other being still at the apex, a curve was obtained with a 
final upward-directed wave similar to the T wave of the normal 
electrocardiogram, indicating that at this terminal instant the region 
at the root of the aorta was negative to the apex, that it was in a state 
of greater activity than the apex. Gotch then proved that this 
activity in the region of the aorta was due to the contraction of 
fibres which did not take part in the original basal contraction. 
This he accomplished by applying electrodes to the base of the 
ventricles at a distance from each other, one close by the root of 
the aorta. This arrangement of electrodes gave a curve which 
was a simple diphasic variation, indicating that the first mentioned 
point became first active, then inactive, the second point vice versa. 

To quote from Gotch’s conclusions: ‘The interpretation of the 
triphasic records is shown to be in accordance with the view that 
each contraction begins in the general mass of base ventricular 
substance, that it then develops at the apex, and that it finally de- 
velops in the ventricular mass near the aorta (or pulmonary artery), 
with a possible extension into the wall of the aorta or pulmonary 
artery.” His reasonable inference from these facts is that the wave 
of excitation in the heart follows the route of the original primitive 
cardiac tube of the lower animals and the embryo, the bending of 
which upon itself in the course of development gives rise to the 
complicated heart of the adult mammal. Thus, this mode of prop- 
agation is the remains of an original peristalsis, and probably in the 
finished heart is necessary to the completest possible emptying of 
the organ in the shortest possible time and with the least possible 


16 Loe. cit, 
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labor, and T expresses the homologue of the final contraction of 
the bulbus arteriosus in the lower animals. 

It is customary to designate the lead by which any wave has been 
obtained by attaching the corresponding Roman numeral to the 
wave letter, for instance, P m1, meaning P in lead m. As a rule, 
in health all the waves are best marked in lead m1, especially R. 
In many persons all the excursions in lead m1 are very small, and 
T m1 may be negative in some normal subjects. Negative P and R 
waves in any lead are an indication of abnormality. It is an interest- 
ing fact, and one which necessarily follows from the mode of leading 
off the current from the surface of the body, that the height of any 
wave in lead 111 can be obtained by subtracting the value of the 
same wave in lead 1 from that in lead 11, or, as Einthoven"’ puts it, 
lead 11 minus lead 1 equals lead m1. 

The electrocardiograms of a number of healthy individuals show 
differences, but the curve in each case will be peculiar to that person 
and will be constant, so that persons may be identified by their 
electrocardiograms, as was noted by Einthoven. These variations, 
however, are within the normal range of health. 

Many normal electrocardiograms show physiological variations. 
For instance, the height of R varies with respiration, being lower 
during deep inspiration. T is increased by any agency which 
increases the force of ventricular systole, as exertion or increased 
blood pressure. Increased pulse frequency causes a shortening of 
the diastolic interval with an approximation of T to the following 
P, which may reach a point where P and T occur together. 

There are certain features of the normal heart beat which can be 
studied better by this method than by any other. For instance, it is 
possible to study the time of propagation of the wave of excitation 
through either the auricle or the ventricle. Moreover, the interval 
between the auricular and the ventricular phase of the electrocardio- 
gram gives a very accurate index of the time of propagation of 
an impulse through the bundle of His. Inasmuch as the form of the 
electrocardiogram depends upon the point of origin and direction of 
propagation of the wave of excitation, any variation in such origin 
and direction will be indicated by corresponding changes in the 
form of the curve. Thus, it becomes evident that this method 
is of great value not only in the investigation of morbid conditions, 
but also in the study of normal physiology. 

In the second part of this paper the study of the electrocardiogram 
in diseased conditions of the heart will be taken up. 


Weiteres tiber das Elektrocardiogramm, Pfliiger’s Archiv, 1908, cxxii, 558, 
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THE EFFECTS OF INJECTIONS OF KILLED STREPTOCOCCI. 


By Grorce H. Weaver, M.D., 


ASSOCIATE PROFESSOR OF PATHOLOGY IN THE RUSH MEDICAL COLLEGE, CHICAGO, ILLINOIS. 


THE effects of injections into the living body of killed virulent 
streptococci have been studied from two points of view: (1) as to 
their ability to produce immunity against similar virulent living 
cocci which may be subsequently introduced; (2) as to their power 
of bringing about in the infected body a condition of resistance 
which will overcome an infection already existing. Since the 
process doubtless is similar in each case, we may first refer to the 
immunization produced in the uninfected, and afterward discuss 
the effects of therapeutic injections in man. 

It is generally accepted that the destruction of streptococci 
within the body is accomplished through phagocytosis. Of the 
antibodies which appear during immunization against streptococci 
the streptococco-opsonin in the blood serum has been found most 
important because it brings about phagocytosis of the streptococci. 
By estimation of the amount of such opsonin, attempts have been 
made to measure the degree of immunity. To be exact such 
estimates should be made with the virulent infecting oganisms or 
the one used for producing the immunity. While other antibodies 
beside the opsonin may play a part in combatting the streptococci 
and their products, we have no ready method by which these may 
be determined. A factor which until recently has been largely 
left out of account in the estimation of opsonin as a measure of the 
ability of the body to cope with streptococcic infection is the leuko- 
cyte of the individual. Especially in infections of long standing, 
the relation between the bacteria, and the serum and leukocytes 
of the individual must be taken into consideration in estimating 
the ability of the individual to overcome the infecting bacteria. 
Rosenow’ was the first to direct attention to this fact as regards 
pneumococci, and Boughton’ has recently shown that the same 
is true in the case of streptococci. 

IMMUNIZING PowER oF KILLED STREPTOCOCCI IN THE UNIN- 
FECTED ANIMAL. In the artificial immunization of animals against 
streptococci for the purpose of obtaining antistreptococcic serum, it 
has been found desirable by some to produce a certain degree of 
resistance to streptococci by injecting killed cultures before resorting 
to injections of living bacteria. This method has succeeded in large 
animals as well as in rabbits. The primary injections of killed 


1 The Role of Phagocytosis in the Pneumococcidal Action of Pneumonic Blood, Jour. 
Infect, Dis., 1906, iii, 683; Immunological and Experimental Studies on Pneumococcus 
and Staphylococcus Endocarditis, Jour, Infect. Dis., 1909, vi, 245. 

2 Interaction of Serum, Leukocytes, and Bacteria in Phagocytosis as Observed in a Case 
of Recurrent and Relapsing Erysipelas, Jour. Infect, Dis., 1910, vii, 111, 
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streptococci enables the animal to withstand small doses of living 
virulent cultures which otherwise would provoke fatal infections. 

Dr. Tunnicliff and I* have reported some studies in streptococcic 
immunization in rabbits in which we showed that streptococci 
which had been killed by suspension in a strong solution of galactose 
were able to stimulate the production of antibodies in a much greater 
degree than the same culture when killed by heat. When cultures 
of streptococci are heated sufficiently to kill all the individuals, 
the antigenic properties of the bacteria are largely interfered with. 
We made observations on rabbits, some receiving galactose-killed 
and some heat-killed streptococci in equal numbers. Following 
the injections the opsonin for the streptococcus was estimated. 
In those rabbits which had received the galactose-killed strepto- 
cocci the rise in the opsonin was quite marked, while in those 
which had received the heat-killed bacteria the opsonin was but little 
affected. If, after an interval of a few days, the rabbits were in- 
jected with virulent living streptococci in doses sufficient certainly to 
kill control rabbits, it was found that the animals which had received 
galactose-killed streptococci had acquired a considerable degree of 
resistance, often amounting to a complete immunity to the dose 
employed, while those which had received corresponding doses of 
heat-killed streptococci showed no increased resistance, but often 
died sooner than the controls. 

We know of but two connections in which injections in man of 
killed streptococci for prophylactic immunization have been em- 
ployed on any considerable scale. Acting on the assumption that 
scarlet fever is due to infection by streptococci, Gabritschewsky 
and other Russian physians have extensively injected killed strep- 
tococci as a prophylactic against scarlet fever. While they claim 
very favorable results, the observations have not been sufficiently 
controlled by observers elsewhere to allow of any final judgemnt 
regarding them. 

Boughton and I‘ undertook by injections of galactose-killed 
streptococci as early as possible in cases of scarlet fever, to 
bring about a sufficient degree of immunity to prevent the later 
streptococcic complications associated with this disease. Eighty- 
eight cases were injected during the acute stage. We were unable 
to observe any appreciable benefit from the procedure. In this 
case two unfavorable factors existed—the fact that heterologous 
cultures had to be used, and that the body was probably reduced by 
the disease already present in its ability to respond to the antigen. 

THERAPEUTIC INJECTIONS OF KiLLED Streptococci. The 
great majority of the therapeutic injections of killed streptococci 
with which I am personally famillar have been employed in cases 


3 A Study of Streptococcus Immunization, Jour. Infect. Dis., 1908, v, 589. 
4 The Injection of Heterologous Streptococci, Killed by Galactose, in Erysipelas and in 
Scarlet Fever, Jour. Infect. Dis., 1908, v, 608. 
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of erysipelas and in contagious diseases, especially scarlet fever. 
In most of the reported instances in which killed streptococci 
have been injected for therapeutic purposes, the bacteria have 
been killed by heat. In 1907 Tunnicliff and I° treated strepto- 
coccic infections in a case of diphtheria and in six cases of scarlet 
fever with heat-killed streptococci, but with no apparent benefit. 

When it was found that the galactose-killed streptococci possesed 
in rabbits greater antigenic powers than heat-killed ones we under- 
took a study of the effects of the former in man. It was found that 
galactose-killed streptococci, when injected in a normal child, 
caused a pronounced rise in the opsonin for the streptococcus 
injected. ‘This work was carried out by Dr. Boughton and myself." 
Twenty-two cases of erysipelas were treated with injections of poly- 
valent, heterologous streptococci killed by suspension in 25 per cent. 
galactose solution, the dose being about 200,000,000 streptococci. 
Of these cases, 2 were relapsing, 6 migrating, and 3 recurrent. 
In only 3 of the series, each of the migrating form, did there appear 
to be any beneficial effect. In these the extension stopped within 
two days and recovery was rapid. In the acute stage of erysipelas 
there was no appreciable benefit from the injections. This was to 
be expected since the powers of the body were already taxed in 
producing the immunity which leads to recovery in the usual course 
of the disease. In one case of chronic nasal streptococcic infection 
with recurring attacks of acute facial erysipelas, a prompt and 
permanent cure followed the use of galactose-killed homologous 
streptococci. With improvement the streptococco-opsonic index 
rose considerable above normal and remained so for several weeks. 

Thirty-one cases of scarlet fever with streptococcic complica- 
tions, such as purulent rhinitis, otitis media, mastoiditis, and cervical 
adenitis, were given injections of galactose-killed streptococci. Of 
these, 11 (36 per cent.) showed prompt improvement. ‘The beneficial 
effects were more marked in subacute and chronic cases. It is not 
unlikely that better results would have followed the use of homolo- 
gous cultures in some of these cases. In a few cases the injection 
of killed bacteria appeared to cause an aggravation of the local 
infection. 

As a continuation of this work, Boughton’ undertook to treat by 
injections of galactose-killed homologous streptococci, cases of 
contagious diseases with streptococcic complications which had 
become chronic. In his series of 14 rather refractory cases there 
were ascribable to the treatment of 36 per cent. of recoveries, 28 per 


5 Effects of Injections of Homologous Streptococci, Killed by Heat, in Streptococcus 
Complications in Contagious Diseases, Jour, Infect. Dis., 1908, v, 585. 

6 The Injections of Heterologous Streptococci, Killed by Galactose, in Erysipelas and in 
Scarlet Fever, Jour. Infect. Dis., 1908, v, 608. 

7 Injections of Homologous Streptococci, Killed by Galactose, in the Treatment of Sup- 
purative Complications of Contagious Diseases, Jour. Infect, Dis., 1910, vii, 99. 
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cent. of improvements, while 36 per cent. were apparently unin- 
fluenced. In7 cases with marked evidence of sepsis he noted prompt 
improvement (in one to three days) in 6, the other having been 
mpribund when injected. In a case of recurrent and relapsing 
erysipelas which he treated there was no beneficial effect from the 
injections. 

DirFIicuLTIES ENCOUNTERED IN JUDGING THE RESULTS OF THE 
InsecTions. In reading the reports of isolated cases treated by 
injections of the so-called “streptacoccus vaccines” one is impressed 
by the great difficulty of arriving at any reasonable appreciation of 
the value to be attached to the injections as a factor in the course 
of the disease. ‘The tendency of erysipelas to run a rapid course 
terminating in recovery in the great majority of cases is well known. 
Even in patients who are desperately sick, with no special treatment, 
a sudden change for the better and uninterrupted progress to 
recovery is so often observed that one hesitates to ascribe such 
phenomena to therapeutic measures. In the preparation of an 
homologous galactose-killed streptococcus, six to eight days are 
required before one is assured of a sterile material for injection. It 
has been noticed, in routine work, that by this time about two-thirds 
of the cases of scarlet fever with streptococcic complications have 
so far improved as to require no injections. If “vaccines” had been 
administered in each of these cases when the preparation of vaccine 
was begun, they would have been placed as recoveries to the credit 
of the injections. On the other hand, the sudden and progressive 
improvement which often follows the injection of killed streptococci 
in cases of long-standing streptococcic infection which have shown 
no tendency toward recovery, cannot fail to impress the observer 
as due to some factor introduced by the injection, and as not at all 
likely to have occurred in the natural course of the disease. 

The failure of favorable results from the injection of killed strep- 
tococci in some cases of chronic infection may depend on several 
factors. ‘The ability of the body cells to react and produce anti- 
bodies may have been exhausted by the prolonged course of the dis- 
ease. Again, the infecting bacteria may have become so acclimated 
to their surroundings that they are no longer affected by the anti- 
bodies present. ‘The interaction of serum, cells, and bacteria may be 
so distorted that the bacteria continue to thrive even in the presence 
of abundant antibodies. 

Conctusions. 1. Destruction of streptococci within the body is 
accomplished through phagocytosis, for which opsonin is essential. 

2. In estimating the ability of the individual to cope with strepto- 
coccic infections, the leukocytes as well as the serum must be taken 
into account. 

3. Killed streptococci when injected into an animal may raise 
its resistance to living virulent streptococci. 
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4. It is desirable that injections of killed streptococci as a prophy- 
lactic against scarlet fever be tried under conditions favorable for 
control. 

5. Heating interferes with the antigenic properties of streptococci. 
These properties are preserved when streptococci are killed by a 
strong galactose solution. 

6. Injections of galactose-killed streptococci early in the course 
of scarlet fever do not prevent later streptococcic complications. 

7. Injections of galactose-killed streptococci in cases of acute 
erysipelas and in the acute stage of streptococcic complications 
of contagious diseases appear not to influence the course of the 
disease. 

8. In subacute and chronic erysipelas and in _ streptococcic 
complications of contagious diseases which have become chronic 
injections of galactose-killed streptococci are sometimes followed 
by favorable results, and at other times no appreciable effect is 
seen. 

9. Great caution must be observed in ascribing improvement 
in these cases to the injections. 


REVIEWS. 


Surcery: Irs PrincipaALts AND Practice. By Various Authors. 
Edited by Witu1am Keen, M.D., LL.D., Emeritus 
Professor of the Principles of Surgery and of Clinical Surgery, 
Jefferson Medical College, Philadelphia; and JonN CHALMERS 
Da Costa, M.D., LL.D., Professor of the Principles of Surgery 
and of Clinical Surgery, Jefferson Medical College, Philadelphia. 
Vol. V, pp. 1274, 550 illustrations. Philadelphia and London: 
W. B. Saunders Company, 1909. 


A LITTLE more than three years ago the first volume of the Syscem 
of Surgery edited by Professors Keen and DaCosta was reviewed 
in these pages; the completion of the work so promptly is a credit 
to both publishers and editors. As in the publication of all similar 
works, the editors have found it impossible always to present the 


various articles in orderly succession, owing to delay on the part of 
several authors. ‘Thus, in the last volume are included certain 
articies which should have appeared earlier in the series, their places 
having been taken by articles finished, perhaps, ahead of time. If 
a revised edition shall be called for, as appears not unlikely from the 
popularity of the volumes, the misplaced articles may then be restored 
to their proper position. 

By all means the most important contribution in the present 
volume, if not in the entire series, is that on the surgery of the vas- 
cular system, by Professor Rudolph Matas. This article forms a 
complete monograph of 337 pages, and is a model of all that is 
learned, systematic, and exact. Discussing first the surgery of the 
heart and pericardium, the author next passes to that of the arteries, 
which includes the treatment of senile gangrene, wounds, and 
subcutaneous rupture; he insists on the permanent value of the 
Golden Rules for ligation for the control of hemorrhage, and re- 
iterates what some surgeons seem willfuly to forget, that there are 
absolutely no exceptions to the rule that a bleeding artery must be 
ligated in the wound, and not elsewhere; though he urges that in 
suitable cases lateral or end-to-end suture be attempted, especially 
in the thigh. The surgery of the veins includes phlebitis, but not 
thrombosis and embolism, which were discussed in Volume I. He 
draws no sharp distinction between phlebitis and phlegmasia alba 
dolens, which some authorities are inclined to consider a form of 
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wngeioleucitis, not of phlebitis; he considers it a toxic non-pyogenic 
phlebitis, but accounts for the cedema of phlebitis by coincident 
invasion of the lymphatics, or extension of the clot from the main 
venous trunks to the collaterals. He asserts that nothing can be 
said in favor of the constitutional treatment of phlebitis by intra- 
venous injections of antiseptics. ‘The concluding section of this 
extensive article is devoted to aneurysm: Gangrene remains the 
greatest objection to the treatment by ligation, as the operative mor- 
tality is now very small; and as gangrene, post-operative trophic 
changes, and neuralgias, are due to the persistence of the sac filled 
with clot, any improvement in operative methods implies an obliter- 
ation or removal of the sac. There is no question in any one’s mind 
that the methods of intra-saccular suture devised and systematized 
by Matas himself are the best of all the radical operations. ‘The 
proper treatment for aneurysms of the individual arteries is then 
considered at length, the statistical results of the different operations 
being given at length. One is as much impressed with the amazing 
industry as with the judiciousness and impartiality of the author. 

The surgery of the female genito-urinary organs is discussed 
by Drs. E. E. Montgomery, J. M. Fisher, and P. B. Bland, in a not 
very noteworthy article of 256 pages. Bland, who discusses methods 
of examination, diagnosis, etc., recommends the use of chloroform 
anesthesia for every pelvic examination, “if there are no contra- 
indications.” Montgomery’s contribution, which embraces the 
surgery of the uterus, broad ligaments, tubes, and ovaries, is dis- 
figured by slovenly writing and numerous lapses from good grammar. 
His verbal descriptions of operations may be termed as clear as mud, 
and he is parsimonious with his illustrations. He prefers Cesarean 
section to all its substitutes; at page 522 he says cardiac lesions com- 
plicate fibroids very infrequently, and at page 526 asserts they ‘‘are 
so common as to lead to the supposition that the presence of fibroids 
is an exciting cause for degenerative processes in that organ;” and at 
page 550 he recommends when the “ventrum” is weak, that the 
“abdomen should be supported by strips of iodoform gauze passed 
the greater way around the trunk.” 

Gibbon contributes an article on surgical technique which pre- 
sumably was intended for one of the earlier volumes. It covers the 
usual ground in the usual manner, being simple, practical, and 
complete. As the author warms to his subject he drops his pro- 
fessorial “we,” employed in the first half of the article, for the sing- 
ular pronoun, with a relief which seems as great to the writer as it 
is to the reader. Gibbon’s ‘conveniently arranged operating suite” 
has no light in the etherizing room, unless the use of a skylight be 
intended; and a stretcher could not be taken in or out of the recovery 
and waiting rooms for patients until most of the beds had been 
removed. 

Bickham contributes two articles—on ligations, and on ampu- 
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tations. Apart from a few blunders in the illustrations, repeated 
from his “Operative Surgery,” there is occasion for little but praise. 
Fig. 285 has the leaders wrongly placed, naming the flexor longus 
hallucis the soleus, and calling “‘popliteus” a muscle which looks 
strangely like the flexor longus digitonem; Figs. 872 and 873, show- 
ing the use of Wyeth’s pins at the hip joint, show one pin pene- 
trating the ilium, while the other transfixes the penis. ‘Though 
Bier’s osteoplastic amputations are described, Bunge’s much sim- 
pler method is not even mentioned, nor can any reference be found 
to the methods of Vanghetti, Ceci, and others, for the application of 
cinematic protheses. 

Warbasse contributes an admirable article on the surgery of the 
bones and joints. His discussion of the infections of bone probably 
is unexcelled for clinical acumen and simplicity of statement; it may 
be studied by all with profit. Speaking of malignant tumors, he 
thinks the kind of tumor need be given little consideration; the 
object of the operation should be to remove all of the growth, no 
matter what its variety; amputation does no more, and is not invari- 
ably necessary for this purpose. When a malignant tumor of bone 
invades the soft parts, exarticulation is the only way to remove it 
entirely. 

A short and modest contribution on plastic surgery is from the 
pen of John B. Roberts. He discusses the modern advances and 
prospects in restorative and reconstructive surgery, transplantation 
of organs, tissues, etc.; and concludes with a detailed account of 
certain rhinoplastic and other operations. 

The surgery of accidents is discussed by W. L. Estes; C. H. 
Mayo devotes 14 pages of text, and 14 of bibliography to explaining 
how little really is known of the surgery of the parathyroids; and 
Frazier discusses the intracranial surgery of the fifth and eighth 
nerves. In Vol. II Woolsey devoted 12 pages to the palliative 
and peripheral operations on the fifth nerve, and here 21 pages are 
devoted to its intracranial surgery. Surely it is disheartening as well 
as ludicrous to reflect that in this case, as in that of the parathyroids, 
surgeons know so much of an empirical nature about treatment, 
without knowing the pathology of the lesions in question. Frazier 
shows that the operative mortality in the surgery of the Gasserian 
ganglion is now less than 4 per cent. in competent hands, and that 
so far recurrences have taken place in only about 7 per cent. of 
cases—though there have been no recurrences after division or 
avulsion of the sensory root. For mere division of the eighth nerve 
Frazier finds unilateral removal of the occiput sufficient, but the 
bilateral operation is required for the removal of tumors. 

The volume concludes with articles on general anesthesia, by 
H. A. Hare; on local anesthesia, by Lennander; on spinal anesthesia 
by Zachrisson; on the surgery of the infectious diseases, by G. E. 
Armstrong; on the use of the x-rays and radium in surgery, by 
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E. A. Codman; on the legal relations of the surgeon, by Hampton 
L. Carson, of the Philadelphia Bar; on the laboratory as an aid to 
surgery, by W. M. L. Coplin; and on the surgical organization of a 
hospital, by A. J. Ochsner. Space forbids mention of the many 
points of interest in these later sections. Special attention is called to 
the articles by Carson and by Ochsner, which will well repay the 
short time required for their perusal. 

In bringing to a happy conclusion their labors in behalf of the 
science of surgery, the editors are to be sincerely congratulated. 
Yet the congratulations which reach them come, in the immense 
majority of instances, from those who have no conception whatever 
of the laboriousness of the work, and of the “tedium vite” which the 
task of editorship of such a system entails. The editors know, 
better than can any reviewer, how far short of their ideal the con- 
crete realization of their efforts appears at the last; yet they probably 
also know, or if they do not now, will begin to appreciate in succeed- 
ing years, the fact that this system is, nevertheless, at the present time 
unexcelled in the world; that the various contributions maintain a 
common standard of excellence which, so far as the present reviewer 
is aware, has only once been equalled in a work of like nature; 
that the handiness of the volumes, and their excellent illustrations 
will make them appeal to a wider class of readers than was ever 
reached before; that the diffusion of knowledge thus secured will 
ameliorate the sufferings and save the lives of countless hordes of 
humanity; and with all this the editors cannot fail to realize the truth 
of that saying of Dio Chrysostom: 0) yap ta dvomatu mates THY 
mpaypdtwv gatt, ta 0& zpdypata xai dvopdtur. 


‘THE DisEases oF INFANCY AND By Henry Kop ik, 
M.D., Attending Physician to the Mount Sinai Hospital, New 
York. Third edition; pp. 944; 204 engravings and 39 plates in 
color and monochrome. New York and Philadelphia: Lea & 
Febiger, 1910. 


Ir has been a pleasant task to examine this new and revised edition 
of Dr. Koplik’s well-known text-book, and to compare it page by page 
with the original text that first appeared eight years ago, for it 
reveals the evidences of thorough and judicious revision on every 
page. The original plan of the work showed, as every first edition 
must in some degree, the marks of haste in preparation and the 
rough edges of new construction, in which clearness of diction and 
style was often too obviously sacrificed to an effort at conciseness 
and terseness of expression. In this respect the new edition has been 
wonderfully improved by very extensive rewriting and repolishing. 
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The text now flows smoothly in an easy and attractive style; it reads 
well. The original plan of arrangement has been improved and 
certain incongruities of classification have been remedied. 

The entire book has been reset in clearer and more attractive 
type, and the typographical arrangement of headings has been 
improved so that the page now presents a handsomer and more 
legible appearance than the earlier edition. ‘These changes alone 
have added fully 30 pages to the make-up, thus leaving more than 
200 extra pages for new material and amplifications of the original 
text. 

Chief among these we notice new matter in the technique of 
treatment and diagnosis of the infectious diseases. The section on 
nutrizion and infant feeding, which is, after all, the touchstone of merit 
of any new treatise of this class, has been extensively revised, ampli- 
fied and added to, and now presents a well-balanced and compete 
review of the subject of modern feeding, with a clearly outlined 
explanation of the mathematical basis of percentage modification— 
a subject which the original edition left largely to the ingenuity of 
the student. The whey modifications, which have proved so 
valuable a help in the practice of many pediatrists are apparently 
appreciated, but are rather discountenanced because of the asserted 
great difficulty of their home preparation—a statement which is 
contrary to the experience of those who have become skilled in this 
method. 

The chapters on diseases of the stomach, and those of the nervous 
system, such as cerebral palsies, encephalitis, poliomyelitis, tetany, 
-and amaurotic idiocy, have been recast, while those on cystitis and 
pyelitis have also been brought up to date, and chapters on idiocy 
and dwarfism have been added. Special mention should be made of 
an excellent resume of the causes of sudden death in newborn infants, 
and a satisfactory amplification of the earlier chapter on the man- 
agement of the congenitally weak infant. ‘Taking it altogether, the 
new Koplik text-book is a worthy monument to the fame of its author, 
and is entitled to a place beside the modern classic textbooks of 
Rotch and Holt. T.. 8. 


TuBercuLosis: A TREATISE BY AMERICAN AUTHORS ON THE 
PatHoLtocy, FrequENcy, SEMEIOLOGY, DrAGNosIs, 
ProGNosis, PREVENTION, AND TREATMENT. Edited by ARNOLD 
C. Kiess, M.D., Lausanne, Switzerland (formerly of Chicago); 
Pp. 968; 246 illustrations. New York and London: D. Appleton 
& Co., 1909. 


Tue dearth of books upon tuberculosis in America until within 
the last three years is a matter of considerable interest, for up to this 
time, since the publication of the works of Morten (1838), of Gerhard 
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(1842) and of Flint (1879), no extensive contribution had been made 
to this subject. Much has been published abroad on tuberculosis 
by men unfamiliar with the work done in America, and one of the 
objects of the book about to be reviewed is said to be to set forth 
clearly in one volume the work done not only abroad, but particularly 
in America, and it has been done. 

The majority of the articles are excellent, as the names of such 
authors as Baldwin, Klebs, Minor, Osler, Pirquet, Ravenel, and 
Sewall would indicate. Of the four introductions, those by Biggs 
(prophylaxis) and ‘Trudeau (treatment) are very brief, but Osler has 
written entertainingly and instructively of the history of tuberculosis, 
and Pirquet has contributed a very suggestive article on tubercu- 
losis in childhood, in which he discusses the portal of entry, allergy, 
anergy, scrofulosis, etc. 

Ravenel, who treats of etiology, and Hektoen, who writes on the 
pathology, have covered their fields thoroughly; and Baldwin has dis- 
cussed the different problems of resistance, predisposition, immunity, 
and individual prophylaxis in a most readable and, it is unnecessary 
to state, admirable manner. Ravenel still recommends Gabbett’s 
solution, and it is with some satisfaction we note that Minor discards 
it, for it may lead to error in diagnosis even in pulmonary affections. 
No mention is made of Eulenberg’s antiformin and the facility with 
which cultures can be obtained by the use of this solvent. Ravenel 


believes that not only is infection through the alimentary tract possible 
from food and dust, but that it unquestionably occurs in a large 
proportion of cases. Hektoen fails to mention some of the recent 
work on the presence of tubercle bacilli in calcareous foci, and believes 
with Birch-Hirschfeld that pulmonary infection is more often 
aérogenous than hematogenous. He states that “more frequently 
the larger hemorrhages result from erosion by caseation or suppura- 


tion,” instead of rupture of a minute aneurysm, which many (Ras- 


mussen, Percy Kidd, etc.) hold is almost invariably the case. 

The frequency of tuberculosis is dealt with by the editor. He 
inclines to the view that tuberculosis is eminently a children’s disease, 
something like measles, and disbelieves that even a rigidly enforced 
system of registration can ever furnish a basis for accurate estimation 
of the damage done by the disease. He has little faith in mortality 
and no faith in morbidity statistics as ascertained at present. It is no 
easy task to discuss scientifically tuberculosis among the dark-skinned 
races of America, and the article by Coleman is not entirely satisfactory 
for one who wishes facts upon this subject. Hutching, in his article 
on tuberculosis in insane asylums, fails to mention, in discussing the 
frequency, the excellent work of Madison at Danvers with tuberculin, 
as well as one or two foreign articles of importance, but on the whole 
his article is good. 

One of the best sections in the book is that contributed by Minor 
on symptomolotogy, physical examination, and diagnosis. He 
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writes well and entertainingly from a large experience, from which we 
regret he has not drawn more definite facts and data. He believes 
that many symptoms are due to secondary infection and rests his 
belief in this view largely upon clinical experience, in which we can- 
not agree with him. He also fails to note that when, even after 
long continued treatment in bed without effect, fever disappears when 
the patient gets up, the result may be due to auto-inoculation; also 
that in some cases sweats are due to action of the toxin on the vaso- 
motor regulating centres. It is of interest to find that his patients in 
Asheville in the matter of weight gaining do not follow the course 
that Brown found to be the case in patients in the Adirondacks (an 
upward tendency from August to Christmas, maintenance or slight 
variation of the weight until Easter, then a steady fall to August). 
Every practitioner, whether or not interested in tuberculosis, should 
read carefully the section on physical examination, which. includes 
history taking. With his technique in making sputum preparations 
we are not in accord entirely, for we believe that instead of thin smears, 
which he recommends, we should make the smear as thick as can be 
done to insure even staining and complete discoloration, for is it not 
our object to examine as much sputum as possible? It is interesting 
to note that Minor believes that healthy men will react to tuberculin 
if the dose be sufficiently large, while in another section Pirquet states 
that for an uninfected organism tuberculin is an “indifferent substance 
which it tolerates in every form and quantity.” Later, “sudden 
death” is stated to be the usual result of the intravenous injection of 
the antigen into a rabbit with transferred (passive) anaphylaxis, but 
Yamanouchi states distinctly that the majority have only respiratory . 
distress. ‘These are really only microscopic defects in an article 
which is not surpassed by any that we know of in English. 

The subject of individual prophyylaxis is well and sanely discussed 
by Baldwin, who wisely lays great stress upon the necessity of pro- 
tecting the infant from every possible source of infection, and includes 
in his article well-devised plans for outdoor play porches for children. 

Knopf, in ninety-eight pages, sets forth every phase of all the public 
measures useful in the prophylaxis of tuberculosis. Upon this sub- 
ject he is a well-known authority, and his article will accordingly 
bear weight. 

Brown has written a detailed article upon tuberculin. His con- 
clusions are so moderate that they doubtless will please neither the 
upholders of specific treatment nor satisfy its opponents. His article 
in another edition would be more interesting if it included an occa- 
sional temperature chart—to illustrate some of his statements. 
Figures 148, 149, and 150, showing the results obtained in patients 
treated with tuberculin, are meaningless, as there are no charts 
showing the results in the untreated. 

The specific treatment of mixed and concomitant infections by 
Webb is a very interesting article that leaves the impression upon 


434 REVIEWS 


one’s mind that “homologous vaccines,” prepared from sputum with 
little washing, are of great benefit in some instances, but that with the 
technique employed the treatment rests not on a scientific, but on an 
empirical basis. 

It is ever wisest in our opinion to have men write on those sub- 
jects that interest them most. We are consequently surprised to 
see that Coleman writes from a health resort upon “home 
treatment” by sanatorium methods. The cities of Philadelphia 
and Boston contain many who advocate and practise home treat- 
ment. Another disappointment is that some “sanatorium” man 
did not write upon sanatorium treatment, which would include 
hygienic-dietetic treatment (food, exercise, and fresh air). A man 
who has lived in a sanatorium looks upon these things somewhat 
differently from the rest of us. Coleman states, and rightly we 
believe, that tannic and gallic acids are of no avail in hemoptysis, but 
Knopf, who contributes a section in the appendix on the symptomatic 
treatment of tuberculosis, advises it. It is interesting to note that 
we could find no mention of euphoria and of the inestimable value 
of morphine when properly administered in the terminal stages. ‘The 
construction and management of the sanatorium is written of by 
Klebs, who pleads for cheaper structures, and urges the age of some 
of the wooden chalets in Switzerland as proof of the permanency of 
wooden structures. There is a vast difference between the dry, 
sunny climate of the Alps and the moist climate of eastern North 
America. No one, of course, believes in luxury for poor patients, but 
too much has been written about their discontent on returning home 
from a sanatorium, using this as an argument to make these unfor- 
tunates as uncomfortable as possible. Much depends, we believe, 
in training the family at home in what they should do for the invalid. 
Klebs justly praises King’s lean-to as a great advance in sanatorium 
construction. His article is admirably illustrated. 

Climate is discussed generally and theoretically in an excellent 
article by a good physiologist and physician, Sewall; while Barlow 
treats climatic therapeutics very fully and, we believe, absolutely 
impartially. Anyone who still holds that climate may be of some 
avail will find here a detailed and reliable article. Freeman and 
McArthur have contributed a section on surgical tuberculosis, in which 
they discuss briefly tuberculous adenitis, osteitis, arthritis, myositis, 
meningitis (tuberculomas), enteritis, peritonitis, tuberculosis of the 
genito-urinary tract, and tuberculous ischiorectal abscess and fistula. 
r. The appendix includes a description of the method of estimating 
the opsonic index, by Lincoln; an educational leaflet for teachers, 
by Goodall; facts a mother should know concerning tuberculosis, by 
Kress; a model for a law leading to the suppression of tuberculosis; 
instructions for the physician’s use in private practice; a formulary 
for treatment, and devices for prevention of tuberculosis, by Knopf; 
and diet lists with common measures of ordinary foods expressed in 
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amounts of protein, fat, and carbohydrates, and calories. ‘The bibliog- 
raphy is excellently arranged and the index is admirable, referring not 
only to the text, but to the bibliography as well. Dr. Klebs, the 
editor, deserves much credit for the vast amount of work he has put 
upon this volume, which we believe will be the standard work on the 
subject in America. Of course, many printer’s errors and gram- 
matical mistakes have been overlooked, but this is to be expected in 
a first edition. The book is the most satisfactcry exposition of the 
subject which has yet been published in America. L. B. 


PROGRESSIVE MEpIcINE. A QUARTERLY DIGEST OF ADVANCES, 
DIscOVERIES, AND IMPROVEMENTS IN THE MEDICAL AND SuR- 
GICAL Sciences. Edited by Hopart Amory Hare, M.D., Pro- 
fessor of Therapeutics and Materia Medica in the Jefferson Med- 
ical College; Assisted by F. Appteman, M.D., In- 
structor in Therapeutics in the Jefferson Medical College, Phila- 
delphia. Vol.‘ II, 1910; pp. 363; 35 illustrations. Philadelphia 
and New York: Lea & Febiger, 1910. 


VotumE II of Progressive Medicine for 1910 begins with a dis- 
cussion of recent advances in hernia, by William B. Coley, who de- 
votes fifty-six pages to the subject. Special attention is directed 
to traumatic hernia, inguinal hernia in the. female (illustrated by 
several excellent cuts), the pathology and treatment of umbilical © 
hernia in the adult, epigastric hernia, primary tuberculosis of the 
hernial sac, ischiadic hernia, the operative treatment of inguinal 
hernia in children, the operative treatment of undescended testicle, 
retroperitoneal hernia, and certain rare types of hernia. Edward 
Milton Foote devotes seventy-four pages to the surgery of the abdo- 
men, exclusive of hernia, discussing especially sensation in the ab- 
dominal cavity, the hemophiliac as a surgical subject, the treatment 
of peritonitis, apparatus for proteolysis, subphrenic abscess, the 
disappearance of peritoneal adhesions, the cosmetic effect of a 
laparotomy, gastric dilatation and acute intestinal obstruction, the 
results of gastro-enterostomy, gastric and duodenal ulceration, 
the pathological relationship of gastric ulcer to gastric carcinoma, 
laparotomy on the battlefield, the mortality after appendectomy, 
megacolon, carcinoma and diverticulitis of the sigmoid, the “rectal 
shelf” a sign of carcinoma elsewhere, anesthetics for rectal surgery, 
operations for hemorrhoids, carcinoma of the rectum, the surgery 
of the biliary passages, pancreatic necrosis, etc. John G. Clark 
devotes eighty-four pages to gynecology, particular mention being 
made of carcinoma of the uterus in its many aspects; the treat- 
ment of retrodisplacement of the uterus, dysmenorrhcea and ster- 
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ility; the time to operate in pelvic inflammatory cases; extrauterine 
pregnancy; primary carcinoma of the Fallopian tube; the end- 
results of ovariotomy for ovarian tumors; the value and limitations 
of conservative surgery of the ovary; vaginal hysterectomy; sub- 
mucous perineorrhaphy; the symptoms of visceral adhesions of 
various types; early rising after operation; intestinal obstruction; 
acute postoperative dilatation of the stomach; backache from 
static not pelvic disorders; normal variations in structure of the 
endometrium, etc. Alfred Stengel devotes ninety-six pages to dis- 
eases of the blood, diathetic and metabolic diseases, diseases of the 
thyroid gland, of nutrition, and of the lymphatic system. Special 
attention is devoted to pernicious anemia, leukemia, leukanemia, 
Addison’s disease, obesity, myxcedema, exophthalmic goiter, infan- 
tile scurvy, hemorrhagic purpura, Henoch’s purpura, diabetes, 
acidosis, gout, etc. Edward Jackson devotes twenty-seven pages 
to ophthalmology, discussing the international standard of visual 
acuity, protective spectacles, anesthetics, ophthalmia neonatorum, 
suppurating ulcer of the cornea, keratitis, anisocoria, iritis, uveal 
tuberculosis, glaucoma, cataract, retinal hemorrhage, retrobulbar 
optic neuritis, decompression for choked disk, lacrymal obstruction, 
refraction and accommodation, nystagmus, etc. The series, of 
which this is one volume, is virtually indispensable to him who 
would keep abreast of medical progress. A. K. 


‘THE SERUM DIAGNOsIS OF SYPHILIS AND THE Butyric Acip TEst 
FOR SyPHILis. By Noeucui, M.D., M.Sc., Associate 
Member of the Rockefeller Institute for Medical Research, New 
York. Pp. 173; 14 illustrations. Philadelphia and London: 
J. B. Lippincott Company, 1910. 


Dr. Nocucut has prepared a very valuable and most opportune 
little volume, designed, as he states, to give a brief yet adequate 
account of the principles of serum hemolysis and of the behaviors of 
the combinations of antigen and antibodies toward hemolysis, so 
essential for a proper understanding of the subject. In addition, he 
discusses at some length the quantitative relationship of the factors 
playing a part in these phenomena, an aspect of the subject which 
he believes has not received the consideration it deserves; he also 
gives in detail the technique of the Wasserman reaction, as well as 
that of the method which he himself recommends; and he adds a 
chapter on the butyric-acid test for syphilis. ‘The volume deals 
with a subject now attracting widespread attention, and is possessed 
of special merit not only on account of its contents, but also because 
it has been prepared by one who in many respects is a pioneer in the 
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special field of which it treats. It is clearly and lucidly written, 
and should serve to elucidate many of the obscure points connected 
with the Wassermann reaction and its applications. ‘The volume 
is further enhanced by a glossary and an extensive bibliography. 
A. K. 


Le MassaGE PLASTIQUE DANS LES DERMATOSES DELA Face. By 
Dr. Raout Leroy. Paris, 1909. Pp. 208. 


Tuis little work is brought to the attention of the medical 
profession not only by the author, but also through Dr. Lucien 
Jacquet, physician to the Hospital Saint-Antoine, who writes the 
preface. Dr. Jacquet is a well-known physician, accomplished in 
general medicine as well as in dermatology, so that his endorse- 
ment of the subject matter and methods of treatment recommended 
lends additional interest to the volume. Most if not all of the cases 
were treated in the wards or clinic of the Hospital Saint-Antoine. 
Some photographs of cases, previous to and after treatment, bear 
witness to excellent results. ‘There is much that is worthy of study 
in the method of massage recommended, and the book may be read 
with profit by physicians. L. A. D. 


A Text-Book oF PuysioLogy. By Wii1am H. Howe Ph.D., 
M.D., LL.D., Professor of Physiology in the Johns Hopkins 
University, Baltimore. ‘Third edition; pp. 998; 296 illustra- 
tions. Philadelphia and London: W. B. Saunders Company, 
1910. 


AFTER a lapse of two years a new edition of Professor Howell’s 
Physiology is called for. During this period many new facts, as 
well as new points of view, have been added to our store of knowl- 
edge. The author does not claim that he has “winnowed all of the 
extensive field,” although he has made many corrections and addi- 
tions throughout the book. Of these, one may, perhaps, mention the 
results of the study of divers physiological, especially muscular, 
phenomena, by the use of Einthoven’s string galvanometer. ‘This 
instrument has served to elucidate many of the problems of muscular 
contraction, and at the present time is coming into use in modern 
clinics in the study and investigation of disorders of the heart; the 
electrocardiograms thus obtained being of much value. There is 
also an excellent discussion of blood pressure, and of the means and 
methods of its study. As in the second edition, there is a full pres- 
entation of the results of the widespread application of chemical 
research; one finds, in consequence, a full and comprehensive 
discussion of ions, especially as they relate to the heart beat— 
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which, as is well known, as has been much illuminated by the 
studies of Professor Howell himself. ‘The chapter on internal secre- 
tions is comprehensive and satisfying, and contains an account of 
those winged chemical messengers, or hormones, now believed to 
be of major importance in the correlation of the metabolic activities 
of the body. ‘To the chapter on the physiology of reproduction the 
author has added a discussion of growth and senescence, based upon 
the observations and suggestive speculations of Rubner on energy 
requiements and growth mechanism. ‘There are many other addi- 
tions throughout the book, all of which serve to maintain it as it has 
been, in the forefront of publications on physiology. A. K. 


DiaATHESIS AND OcuLaR DisEases. By A. Marrianp Ramsay, 
M.D., Ophthalmic Surgeon to the Glasgow Royal Infirmary. 
New York: William Wood & Co., 1909. 


In these lectures the author makes a plea for a return, to a certain 
extent, to older views, current before the days of bacteriology, 
modified, of course, by the results of modern research. ‘The key- 
note may be summed up in his statement: “Too much attention is 
being paid to the germ, and far too little to the soil on which it falls.” 

Three main diatheses are considered: ‘The neurotic, the scrofu- 
lous, and the arthritic. Under the former are classed the protean 
complaints, when there is little amiss with the refraction or muscle 
balance. Scrofula, which the author denies to be synonymous 
with tuberculosis, is held responsible for the phlycten. Under 
the arthritic, with two subdivisions, the gouty and rheumatic, 
and of which the ocular manifestations may be the only external 
sign, are described inflammations of the conjunctiva and sclera, 
uveal tract, retina and optic nerve, toxic amblyopia, and glaucoma 
—a pretty respectable number of pathological processes, surely. 
Influenced by such views, it goes without saying that general 
treatment, medicinal, diathetic, regimen, etc., is accorded a large 
place. The special means recommended against the ocular mala- 
dies themselves do not differ much from those commonly em- 
ployed. The chapter on glaucoma, which makes up one-third 
of the entire book, is also the best. The author thinks it doubtful 
whether medical resources ever prevent the downward trend of 
the disease. He believes that clinical experience teaches that in 
every form of genuine glaucoma iridectomy is the safest procedure, 
and the earlier the operation is performed the more satisfactory 
the result. He thoroughly agrees with Priestley Smith’s recom- 
mendation, that the sclerotic should be punctured behind the lens 
preliminary to iridectomy. Of the newer operative methods, 
some are simply mentioned, and others omitted entirely, as not 
having come within the experience of the author. T. B.S. 
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The Leukocyte Picture in Variola—KAaMMERER (Deut. Arch. f. klin. 
Med., 1910, xcix, 354) has studied the blood of four cases and finds that 
a moderate leukocytosis (10,000 to 30,000) occurs at least as soon as 
the vesicular stage, and subsides very gradually with frequent slight 
fluctuations lasting well into convalescence. This leukocytosis is due 
to an absolute increase in the lymphocytes, which occurs as early as 
the fifth day, and which can still be made out three months after the 
infection. Polymorphonuclear leukocytes are relatively decreased in 
number (averaging 42.2 per cent.). Their absolute number is on the 
average normal, though occasionally slightly increased. In severe 
cases a moderate number of myelocytes and of normoblasts occurs in 
the first few days. Large mononuclears, transitionals, eosinophiles, and 
mast-cells are present in normal numbers. 


The Chemistry of the Heart Muscle in Cardiac Insufficiency —C. von 
RzENTKOwsKI (Zischr. f. klin. Med., 1910, lxx, 337) has made a distinct 
advance in the study of the cardiac muscle, by examining chemically 
portions of the right and left ventricles in a series of non-cardiac and of 
cardiac cases. ‘The percentage of N (from which the protein was calcu- 
lated), of sodium chloride, and of water were determined. In normal 
hearts there is a constant difference between the right and left ventricle. 
The right heart muscle contains about 95 per cent. as much protein, 92 
per cent. as much total solids, and nearly 150 per cent. as much NaCl 
as the left. The variation is not large. In a series of cases with dilata- 
tion of the right ventricle and relatively slight disease of the left, the right 
ventricle showed marked, the left slight, decrease in dry weight and 
protein, with definite rise in NaCl content. The NaCl content of these 
dilated right ventricles was 171 per cent. of that of the normal right 
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ventricle, while the normal difference between the right and left ven- 
tricular content (12 :8) was here increased (13 :8). In hypertrophy of 
the left ventricle, secondary to vascular changes, the muscle is slightly 
richer in protein, the dry weight is substantially unchanged, but the 
NaCl content is distinctly raised, though not as high as in the muscle 
of dilated hearts. The rise in NaCl content of the heart muscle is out 
of all proportion to that in the general tissues. It is not a mere cedema 
but an intracellular retention which goes parallel with weakening of 
the muscle fibre and of which it is a closer index than are morpho- 
logical appearances. It may perhaps be an intoxication. At all events, 
the rise of NaCl content in hypertrophic cardiac muscle is very inter- 
esting, agreeing as it does with the tendency of hypertrophied muscle to 
dilatation and with the beneficial results of the NaCl-poor diets in cases 
of cardiac insufficiency. 


Ptosis of the Cecum.—LarDENNOIs (Presse médicale, 1910, 419) calls 
attention to a case reported by Barnes, of Liverpool, of a boy, aged 
fifteen years, with all the signs of a very severe appendicitis. At operation 
an enormously dilated cecum was found which resembled a huge cyst. 
The appendix was normal. Cecostomy was performed and the boy 
recovered. ‘This case was considered a dilatation of the cecum occur- 
ring without apparent cause. In contrast to this, there are cases of chronic 
dilatation of the cecum and subsequent ptosis where the musculature 
has atrophied and the cecum has doubled on itself or is in the pelvis, 
or some other malposition. In these cases, after an indiscretion of diet, 
or other cause, crises of pain and feeling of distention occur in the right 
iliac fossa. These crises appear often, and are very acute. The pain is 
poorly localized; the situation is generally about McBurney’s point. 
On examination of this region the wall of the cecum is usually pal- 
pable. Pressure exacerbates the pain by exaggerating the distention of 
the cecum or promoting contracture. If this pressure is from below 
upward, the pain is eased. ‘The right lateral decubitis is usually pain- 
ful; the left, or the ventral, favor emptying of the cecum and the patient 
instinctively takes these lateral positions. Palpation of the cecum gives 
the sensation of a soft fluctuating tumor like a vessel full of water. 
This tumor usually comes into contact with the abnominal wall almost 
down to Poupart’s ligament. Lardennois’ case, post mortem, showed 
a cecum 13 cm. long with a capacity of more than 700 c.c., compared 
with a normal average length of 6 cm. and capacity of 200 or 300 c.c. 
In 80 subjects examined, he found four other similar cases. Of 100 
subjects examined by Alglave, in 17 the cecum was within the pelvis, 
and in 6, within the cul-de-sac of Douglas. Robinsion has reported 
10 instances with the cecum in the pelvis and with a capacity of 600 c.c. 
or more. Lardennois believes the condition is more frequent than is 
recognized, that it occurs more frequently in women than in men, and 
more in Germany, and, in a general way, in those races which are 
great eaters. The stasis is progressive, and in time the general condition 
is very much affected. The patients suffer from malaise, are easily 
fatigued, restless, are troubled by any clothing about the abdomen; in 
fact, become actually invalids. They are nervous and hypochondriacal. 
Ptosis of the cecum which, as a rule, is only an inconvenience, may 
thus become a serious affection and deserve attention, These painful 
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attacks have been ascribed to such affections as appendicitis, movable 
kidney, ovarian cyst, malposition of the uterus, adhesions, neuralgia, 
and neuroses. The pathognomonic sign of ptosis of the cecum is formu- 
lated by Lardennois as follows: When forcing the contents of the 
transverse and ascending colon toward the cecum, pain is produced in 
the right pelvic region. On the other hand, pressing the contents of the 
cecum toward the colon, without violence, causes disappearance of 
the pain. Aids to diagnosis are artificial dilatation of the large intestine 
and x-rays after bismuth ingestion. Medical therapeutics consists in a 
limited diet, disinfection of the intestines by lactic acid ferments and 
the use of laxatives; massage and gymnastics of the abdominal muscles 
are advised. Surgical intervention is indicated in two instances—first, 
if the condition is found during an appendix operation, when fixation 
of the cecum in the iliac fossa is advisable; second, when there is no 
appendicitis and the ptosis resists medical treatment and is severe enough 
to cause general disability. ‘Then iliac fixation, or a plastic operation, 
or partial resection may be performed. 


The Cammidge Pancreatic Reaction in 1475 Cases.—Since his last pub- 
lication, in 1906, CammrpGE (Proc. Royal Society of Medicine, 1910, iii, 
163) has examined 1500 samples of urine derived from 1475 cases, with 
special reference to this reaction. The method used is the same as 
described previously. Of 17 cases of acute and subacute pancreatitis, 
13 gave a positive pancreatic reatcion. Six of these at operation showed 
an acute inflammation. In 3 the pancreatitis had been the sequel to 
an attack of mumps. In 859 cases of chronic pancreatitis the reaction 
was obtained 364 times; 40 times in 60 cases of stone in the common duct; 
18 times in 7 cases of stone in the gall-bladder; 4 times in 10 cases 
of growth in the common duct; 103 times in 194 cases of intestinal 
catarrh; 42 times in 53 cases of catarrhal jaundice; 27 times in 50 
cases of duodenal ulcer; 5 times in 47 cases of gastric ulcer; 8 times in 
13 cases of sprue; 4 times in 6 cases of pernicious animia; 2 times in 
11 cases of tuberculosis; 6 times in 8 cases of typhoid fever; and 14 
times in 21 cases of cirrhosis of the liver and pancreas. All of these 
conditions Cammidge considered as causes of chronic pancreatitis. In 
4 cases of pancreatic calculi the reaction was obtained 3 times; twice 
in 4 cases of pancreatic cyst and once in a case of pancreatic 
infantilism. In 73 cases of cancer of the pancreas 24 positive 
reactions were obtained. In a miscellaneous group, 461 of the 
467 cases gave a negative pancreatic reaction. In the last group are 
specimens of urine from 50 presumably healthy individuals, none of 
which gave a positive pancreatic reaction. Cammidge believes that 
his experience in these five years confirms the claim that he made— 
that the reaction is clinically useful in its improved form. He does not 
think that it is pathognomonic or that taken alone it will enable one to 
form a correct opinion in every instance. But he does think that when 
the results of the examination of the urine are considered in con- 
junction with the clinical symptoms and an analysis of the feces, 
a trustworthy diagnosis is capable of being arrived at in nearly every 
case of pancreatic disease. As to the nature of the reaction, it is 
probably due to the destruction of some substance with a glyconucleo- 
protein content which yields a pentose on hydrolysis, and since the 
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percentage of pentose in the dry weight of the pancreas is nearly five 
times as great as in any other organ of the body, and is more easily 
combined and more readily set free than the corresponding sugar in 
other tissues, the reaction is obtained with much greater frequency 
and more constantly in lesions involving active degenerative changes in 
that organ than in others. A strongly positive reaction cannot be 
accepted as a conclusive indication of pancreatic infection. Cirrhosis 
of the pancreas will not give rise to a reaction unless there is also 
some active inflammation going on at the same time. So, too, in cancer 
of the pancreas, there is usually no reaction, for no destruction of 
gland substance takes place unless secondary inflammation sets in. 


Schlesinger’s Sign in Tetany.—The “leg phenomenon” in tetany 
(AmER. Jour. Men. Scr., 1910, 758) has been confirmed by Glassner 
in one adult; and by Gottlieb in one of two children. ALEXANDER 
(Deut. med. Woch., 1910, No. 22, 1030) reports positive findings in 
two adults, negative in two infants. He believes that it is entirely due 
to mechanical stimulation of the sciatic nerve by stretching; and is 
entirely analogous to the Trousseau phenomenon, which Friankl- 
Hochwart by animal experimentation has shown to be of nervous, not 
vascular, origin. In both adults, pressure at the sciatic point elicited 
the typical position of the foot (talipes varus or equinovarus) as well 
as did Schlesinger’s procedure—flexion of the thigh with extended 
knee. The pulse in the foot remained unchanged. Compression of the 
femoral artery did not lead to the typical foot position. In one case 
he was also able to bring on the typical position of the hand by hyper- 
extension of the arm, causing traction on the brachial plexus. ‘The 
radial pulse remained unaffected. 


Primary Syphilitic Inoculations in Animals —Numerous observers have 
succeeded in inoculating rabbits with syphilis; particularly by injection 
into the testicle or by implantation of tissue under the tunica vaginalis. 
The results have, however, been inconstant and the incubation time 
at least four to six weeks. ‘TomasczEwsk1 (Deut. med. Woch., 1910, 
xxxvi, 1025) has obtained quite constant results “within 10-14-18 days, 
only seldom later.” His technique consists in forcing the testicle out 
of the vaginal canal by abdominal pressure, making a small incision in 
the scrotum and then by blunt dissection, in which trauma is desirable 
rather than to be avoided, making a long pocket into which tissue from 
a primary lesion is inserted. The local reaction is not marked, but a 
small round-cell infiltration occurs in the great majority of cases with 
very numerous actively motile spirochetes. Hoffman reports fairly 
successful results in guinea pigs by an almost similar technique (Deut. 
med. Woch., 1910, xxxvi, 1025.) 

Glycogen Loss, Hypoglycemia, and Muscular Weakness in Morbus Addi- 
sonii.—In a previous communication, PorGss (Zéschr. f. klin Med., 1909, 
Ixix, 341) has reported a striking hypoglycemia after removal of the 
adrenals. Now he (Zéschr. f. klin med,, 1910, xx, 243) reports the 
effect upon the glycogen content of the liver and muscles. Seven dogs 
were killed at intervals of four and one-half to eight hours after removal! 
of the adrenals. At this time all showed great muscular weakness. 
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Their livers contained an average of 0.722 per cent. glycogen. If one 
animal be excluded, the average of the other six was 0.222 per cent. 
Schéndorff found 18.69 to 7.3 per cent. of glycogen in the livers of normal 
dogs on a similar diet. The muscle content of glycogen was 0.653 per 
cent. compared with Schéndorff’s average of 4 per cent. In three dogs 
dying spontaneously after operation, the livers contained no glycogen 
whatever, the muscles an average of 0.187 per cent. The lack of gly- 
cogen is the cause of the hypoglycemia. The muscular weakness is in 
all probability due to lack of sufficient sugar and sugar-producing mate- 
rial; for muscle glycogen is well known to be far less readily available 
for the body than is the liver glycogen. This falls into line with the 
well-known sugar craving after severe muscular activity; and with 
Weiland’s determination (Deut. Arch. f. klin. Med., 1908, xcii, 223) 
of a hypoglycemia during the period of muscular exhaustion after pro- 
longed work. 

Pouiack (Arch. f. exper. Path. u Pharmak., 1909, lxi, 149) has 
shown that adrenalin glycosuria is due to the conversion of liver gly- 
cogen into sugar. He has also shown that in animals rendered gly- 
cogen-free by starvation and strychnine poisoning, adrenalin injections 
cause a new formation of glycogen and sugar. Eppincer, Fara, and 
RuDINGER (Zischr. f. klin. Med., 1908, Ixvi, 1) have found in pancreatic 
diabetic animals an increased glycosuria and D :n ratio after adren- 
alin injection, indicating a carbohydrate-forming action. Porges 
believes that with extirpation of the adrenals carbohydrate formation 
ceases. If, as other as yet unpublished experiments have led him to 
think, all protein and fat must be converted into carbohydrate before 
being available for body fuel, then extirpation of the adrenals destroys 
the ability of the body to convert potential into kinetic energy. A second 
possible explanation deals with the internal secretion of the pancreas, 
which tends to convert sugar into glycogen, glycogen into fat. Equi- 
librium is normally maintained by the counteracting influence of adren- 
alin, but when this is withdrawn the body glycogen is rapidly lost. Be 
this as it may, “one can almost estimate the glycogen content of the 
liver by the degree of muscular weakness exhibited” by these animals. 


Simplified Blood Culture.—In the taking of blood cultures in private 
practice we are greatly hindered by the antibacterial action of the 
blood. This makes it necessary to dilute the blood with large quanti- 
ties of media at once. The convenience and lessened danger of contam- 
ination are so great that Schottmiiller and Lenharz advocate the far 
simpler technique of collecting blood in sterile flasks, defibrinating at 
once by shaking with glass beads, and making transplantation to media 
in the laboratory. But the percentage of positive findings is much less. 
MYERSTEIN and RosenTHAL (Miinch. med. Woch., 1910, lvii, 1432) 
show the importance of this antibacterial action. From fresh blood- 
bacterial mixture, plates made at once gave 47 colonies; those made im- 
mediately after defibrination, 21; those after four hours at room temper 
ature, 5; after six hours, 1; and after twenty-four hours, no colonies 
NaC] in 5 per cent. strength stops coagulation and also largely or entirely 
inhibits the antibacterial action of blood. Myerstein and Rosentha) 
after adding 0.5 gram NaCl to 10 c.c. of blood-bacterial mixtures 
found an almost constant, sometimes very marked, increase in the num- 
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ber of colonies obtained on making plates. In most instances there 
was a progressive rise in the number of bacteria. Micrococci, pneumo- 
cocci, streptococci, Bacillus coli, and Bacillus typhosus were tested. 
They recommend the dry sterilization of Erlenmeyer flasks containing 
0.5 gram NaCl in substance. This is sufficient for 10 c.c. of blood. 
Transfer to media can be made when desired, and after twenty-four 
hours will give as many, if not more, colonies as if made at once. 


A Metabolism Test for Gout.—Burian and Schur have shown that of 
the uric acid produced from intaken purin bases, 50 per cent. is ex- 
creted in the urine. Block found little variation for the same individuals, 
but that in different patients the rapidity of excretion varies consider- 
ably. In normal patients on a purin-free diet, the uric acid output re- 
* turns to its original endogenous level usually within three, always within 
five, days after a single dose of purin bases. Héssiin and Kato (Deut. 
Arch. f. klin. Med., 1910, xcix, 301) have used this test to distinguish 
gout from other forms of arthritis. In all cases they determined the 
uric acid output on a purin-free diet, and then after giving 1 to 1.5 grams 
of sodium nucleinate. In two of the three gout cases the uric acid 
was still high on the seventh day. The third case at first showed 
no prolongation of the total excretion time, but the maximum excre- 
tion was retarded, occurring on the second day after the injection. 
On retesting this case, a definite prolongation of excretion time was 
found. In none of the other forms of arthritis was any abnormality 
in uric acid excretion found. The gout cases tested were not ex- 
tremely pronounced. In one, the clinical diagnosis was only cleared 
by a typical joint which developed after the laboratory findings had 
been made. 


The Inhibition of Exudate and Transudate Formation by Calcium Salts.— 
CaraRI and JANUSCHKE (Wien. klin. Woch., 1910, xxiii, 427) have 
tested experimentally the power of calcium to inhibit exudate and 
transudate formation in animals. In dogs, the intravenous injection 
of 0.8 gram of sodium iodide per kilogram of body weight is fatal; a 
constant autopsy finding is an accumulation of fluid in the pleural 
and pericardial sacs. Thiosinamin has a similar effect. A like result 
is obtained in guinea-pigs following the injection of diphtheria toxin. 
The authors have treated dogs and guinea-pigs with the above- 
mentioned substances, one-half receiving the poisons alone (controls), 
the second half being given subcutaneous injections of calcium chloride 
in addition. Without exception, the animals treated with calcium 
showed no effusions into the pleural and pericardial sacs, while the 
untreated animals constantly had fluid in excess. Treatment with 
calcium chloride also had a marked inhibiting effect on oedema caused 
by the application of mustard oil to the conjunctiva of the rabbit. ‘The 
authors suggest that calcium salts be tried in the treatment of pleural 
and pericardial effusions in man. 


The Absorption of Pleural Exudate after Exploration and Puncture.— 
Levy-VALENsI and Povuzin (Bull. et mém. de la Soc. méd. des h6p. de 
Paris, 1910, xxvii, 3 s., 265) describe the effect which is produced on 
pleural effusions by the withdrawal of very small amounts in exploratory 
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tappings. In seven cases of pleural effusion they took out amounts of 
fluid varying from 10 to 20 c.c., and in five instances the remain- 
ing effusion began to be absorbed quickly, so that the signs had almost 
disappeared inside of a week. In one of the two unsuccessful cases the 
withdrawal of 500 c.c. of fluid was shortly afterward followed by a reac- 
cumulation. On the other hand, when absorption followed exploratory 
puncture the fluid never returned. On account of the simplicity and 
harmlessness of the method, the authors believed it to. be well worth 
using in cases in which the symptoms are not urgent. 
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A New Treatment for Burns.—NerumAYeER (Deut. Zischr. f. Chir., 
1910, clv, 615) says that the three most important indications to be met 
in burns are: (1) To alleviate the intense pain, (2) to favor the quick 
and smooth covering of the burned area with new skin, and (3) to 
prevent as far as possible the occurrence of infection. Neumayer 
believes that we have found in Klapp’s chirosoter a means which 
meets these indications and that it is very simple and cheap. In burns 
of the first degree the solution is 8 | sprayed on the area covered by 
the burn and a sterile dressing applied. In burns of the second degree 
the vesicles are cut away completely with scissors and forceps and their 
contents removed by washing with normal salt solution. The whole 
area of the burn is then sprayed with the chirosoter and a sterile dressing 
applied. In burns of the third degree all sloughs that are not hanging 
loosely are allowed to remain in place and the burn is sprayed and 
dressed as in the other varieties. All loosely attached necrotic shreds 
are removed entirely, and all discharge washed away with salt solu- 
tion. When all sloughs are separated healthy granulations are usually 
present and exuberant granulations rare. ‘The first dressing is allowed 
to remain several days, this being determined by the amount of wound 
secretion. Neumayer has employed this treatment in 30 cases with 
marked success. ‘The first effect of the spraying is to produce some 
burning, but almost immediately afterward in most cases the pain passes 
off. When the pain still gives trouble, alypin is added to the chirosoter, 
in the strength of a 1 per cent. solution, and this gives complete relief 
from pain. It is claimed for this treatment that a smooth, almost 
invisible scar results, usually without a tendency to contraction. Con- 
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traction did occur in one case, but its effects were overcome with light 
gymnastics. The treatment is especially valuable where two burned 
areas lie against each other, since it prevents their adhesion. ‘To recom- 
mend it are its simplicity, cheapness, avoidance of infection, acceler- 
ating influence on healing, favorable effect on: cicatrization, and 
ameliorating effect on pain. 


The Diagnosis and Treatment of Unilateral Hemorrhagic Nephritis — 
FRONNEHTEINE (Ann. d. mal. d. org. gén.-urin., 1910, xxviii, 1, 897) 
says that one of the most serious symptoms of genito-urinary disease is 
hematuria. The presence of blood in the urine is the first symptom 
which attracts the attention of the patient and causes him to seek assist- 
ance from a physician. Fronnehtéine reports the case of a patient, 
aged thirty-two years, who entered the hospital on account of abundant 
hematuria which had lasted for a month. The hematuria was accom- 
panied by constricting pain in the right side of the upper abdomen. 
The father had suffered from nephritis and one of his brothers had had 
blood in his urine. Cystoscopic examination showed that the blood 
was coming from his right kidney. In the presence of profound anemia 
and the failure of medical treatment nephrectomy was performed. 
The results of operation were very satisfactory. The removed kidneys 
presented the changes of a hemorrhagic nephritis. Abundant hem- 
orrhages arising from the kidney depend always upon an anatomical 
lesion of the renal parenchyma, and there can be no hemorrhage with- 
out an anatomical lesion. Insignificant anatomical changes may be the 
cause of abundant renal hemorrhages. An acute hemorrhagic nephritis 
may be bilateral or unilateral, and in the latter case it ought to be dif- 
ferentiated, under the name of hematuric nephritis, from cases of hema- 
turia due to tumor. Israel’s symptom, that is, the presence in the 
urine of vermiform clots, occurs especially in hematuric nephritis, and 
in this condition surgical intervention is indicated. 


The Representation of Hypertrophied Prostate by the Skiagraph. — 
BurcKHARDT and FLOERCKEN (Deut. Zischr. f. Chir., 1910, ev, 110) 
say that the condition of the middle lobe and the anatomical relations 
of the hypertrophied prostate to the bladder often make the diagnosis 
difficult. Palpation through the rectum, as a rule, fails completely, and 
the use of an inflexible sound often fails to give reliable information. 
The use of the cystoscope is rendered difficult by the projection of the 
prostate into the bladder and by the presence of infection. These 
writers have already called attention to the value of filling the bladder 
with oxygen for cystoscopy and radioscopy. It is striking how distinct 
in form and size foreign bodies in the bladder are shown on the x-ray 
plate when oxygen is employed to fill the bladder beforehand. ‘This 
is accomplished either with a catheter directly from the oxygen tank or 
by means of a 3 per cent. peroxide solution in a flask with potassium 
permanganate added. From the flask the developing oxygen is passed 
through the catheter into the bladder. The introduction of the oxygen 
is stopped as soon as the filling of the bladder is indicated by a feeling 
of slight tension on the part of the patient. The bladder should be 
emptied throroughly before it is filled with the oxygen. A two-way 
catheter may be employed with one way closed until the oxygen is being 
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introduced, when through the other opening any fluid in the bladder 
may be slowly evacuated. The skiagram then taken with the use of 
a compression apparatus will give very distinctly the exact contour of 
the bladder and any change in it produced by a projecting portion of 
the prostate at the neck of the bladder. Six illustrations are given, 
showing very well the effect of the oxygen in outlining the limits of the 
bladder and the isolated hypertrophy of the middle lobe. This method 
may be of advantage in deciding the operation to be performed. 


Inflammatory Tumors of the Sigmoid Flexure——ARNSPERGER (Mitt. 
a. d. Grenzgeb. d. Med. u. Chir., 1910, xxi, 557) refers to a case seen 
twelve months before, in which a diagnosis of carcinoma of the sigmoid 
flexure was made. The growth was excised successfully and the exam- 
ination of the specimen showed that it was inflammatory in nature. 
Recently a second case was observed, in which at postmortem, the diag- 
nosis of carcinoma was made, and only by a microscopical examination 
was its inflammatory nature established. A third patient operated on 
died and the microscopic examination showed the tumor to be inflam- 
matory and to be formed about a number of diverticula filled with 
pus, one of which had perforated. The greater number of the circum- 
scribed and localized chronic inflammations of the large intestine are 
specific and most of them tuberculous in nature. The place of election 
for their occurrence is in the cecum near the ileocecal valve, although 
the localized tuberculous disease is found in the sigmoid flexure. Local- 
ized subacute and chronic inflammations with the formation of large 
tumors occur in the sigmoid and are sharply defined from the sound 
portion of the bowel. They are hard in consistency, with an inclination 
to adhesions to the surrounding structures, and clinically resemble 
carcinomas completely. In connection with specific disease and in- 
flammation about a diverticulum, there occurs a simple process which 
localizes itself in the subserous tissues and sets up a dissecting infil- 
tration. The mucous membrane remains intact, the muscularis hyper- 
trophies, and stenosis may be absent. Because of the impossibility of 
distinguishing, clinically, between such an inflammatory tumor and 
a carcinoma, resection of the diseased portion is indicated whenever 
it is possible. When there is marked stenosis, a very acute inflam- 
matory condition, or the tumor is inoperable, colostomy is indicated. 
In all doubtful cases an exploratory laparotomy should be done and 
a piece of the tumor should be removed for microscopic examination. 


Concerning the Etiology of Myositis Ossificans.— Ewaip (Zntralbl. 
f. Chir., 1910, xxxviii, 771) says that it is generally admitted that the 
bone formation in myositis ossificans is found only in certain muscles, 
as the brachialis internus and quadriceps femoris, especially in the 
vastus externus portion, and very rarely in the gluteal muscles, deltoid, 
coracobrachialis, and masseter. Numerous causes have been offered, 
but there is no explanation of why the process showed such predilec- 
tion for these two places, while all parts of the trunk and extremities 
are frequently exposed to wounds and contusions. It is always found 
near joints. Ewald refers to a case of an acquired dislocation of the 
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hip in a forty-year-old-man, in whom the 2-rays showed the separation 
of a small piece of bone which with its attached periosteum could explain 
the bone formation directly about the neck of the femur, but was not 
sufficient to explain the extensive area of new-bone formation involving 
all the muscles posterior to the joint and the ileopsoas. Three months 
after the accident the x-rays showed a large shadow above and below 
the femoral neck. ‘Ten months later most of this had disappeared. 

twald believes that the synovial fluid is responsible for the condition 
found, It passes between the muscle fibres and accounts for the shell- 
like construction of the new-bone formation, by irritation of the intes- 
tinal connective tissue in the muscle. This theory is confirmed by the 
frequent recurrence after too early operation, as well as the finding of 
cysts in the mass filled with clear amber fluid, resembling synovial fluid. 
Myositis ossificans develops in broad fleshy muscles lying over the 
wounded joint and considerably torn. 


The Action of Radium on Hypertrophy of the Prostate —The editor of 
the Amer. Jour. Urology, 1910, vi, 249, in discussing the work of Desnos 
on this subject, says that three distinct rays are given off by radium, 
and are designated as A, B, and V rays. ‘The A rays affect the super- 
ficial tissues intensely, but penetrate only slightly. The B rays, which 
are far more numerous, are divided into the soft, medium, and hard, and 


possess an elective action on certain tissues. The V rays, which are far 
less numerous, have a very marked penetrating power. It is easy to 


filtrate the various radium rays by the interposition of metallic or other 
screens. ‘The metallic screens decompose the B rays, which give rise to 
secondary rays. Superficial rays, only slightly irritant to the surface 
of penetration and acting on the deep-seated structures very slowly, 
necessitate a rather prolonged application. The non-metallic substances, 
such as rubber or thick paper, arrest the soft A and B rays, and allow 
the V and hard B rays to pass through. Desnos reached the prostate 
through the rectum and urethra, carefully protecting the mucosa by 
very simple instruments. In the rectum he used a large rubber tube, 
not perforated. A small silver cylinder containing the radium is 
passed into the tube and the thin wall] of the tube brought into contact 
with the prostate. In the urethra sounds are passed, in the ends of 
which, under a gum varnish, is placed a piece of lead or aluminum, 
in the concave portion, so that the anterior portion of the urethra is 
protected. The urethal route is far more efficacious than the rectal. 
Twelve applications is the minimum, but often fifteen to twenty are 
necessary. ‘The minimum interval is forty-eight hours, three or four 
days or sometimes longer being necessary. The indications for pros- 
tatectomy remain, the application of radium representing merely a pallia- 
tive treatment. It is particularly adapted to prostates of medium 
size, where the hypertrophy involves the lateral lobes. Of 16 pros- 
tatics submitted to treatment, Desnos obtained no improvement in 
3, while in the 13 others an improvement or a cure was obtained, and 
no complication occurred during the treatment. Five times the retention 
completely disappeared after from twelve to fifteen applications. It 
occurred gradually in 2 cases, while in 3 others it suddenly disappeared 
within eight days, and the result has been maintained respectively eight 
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months, seven months, six and a half months, and four months. Innoneof 
patients was any change in the size of the prostate made appreciable 
by rectal examination, but a softening of the gland was almost always 
noted. But it is wel] known that in the production of retention the 
most important element is the increased vascular development and 
congestion. Generally speaking, radium possesses an influence on the 
congestive phenomena, and in several patients the large and intense 
red projections surrounding the neck of the bladder covering the pros- 
tatic projecfions have been seen to disappear by the aid of the cysto- 
scope. 


A Contribution to our Knowledge of Carcinoma of the Stomach.—-M artr1 
(Deut. Zischr. f. Chir., 1910, clv, 425) makes an extensive study based 
upon 19 cases of carcinoma ventriculi, and one with a considerable 
hyperacidity and ulcer of the stomach. complicated by a peptic ulcer 
in the afferent loop of the jejunum, after a Y-formed gastroenterostomy 
according to Roux. ‘The affected portion of mucous membrane taken for 
study was removed from the region of the anastomosis in some cases, 
while in the remaining cases it was taken from the extirpated portion 
of stomach. Matti studied, particularly, the relation between the 
gastric carcinoma and the preceding changes in the mucosa. He dis- 
tinguishes five groups of cases: (1) In some cases the chronic gastritis 
with atrophy of the glandular parenchyma is a completely independent 
condition and is due to one or several of the known causes of chronic 
gastritis. Its presence with a simultaneously existing gastric carcinoma 
is only accidental. (2) In other cases the carcinoma has developed in 
an area of chronic, atrophic gastritis, that is, upon a degenerated 
mucous membrane. To this group belongs the large number of gastric 
carcinomas with achylia. (3) There can be no doubt that a gastric car- 
cinoma situated at the pylorus and extensively ulcerated, through the 
damming back of gastric contents and the foul secretion of the ulcer, 
may damage the mucous membrane and produce pathological changes 
in the interstitial tissue as well as in the glandular parenchyma. In 
some cases this local cause is the most important factor in the production 
of the chronic changes in the mucus membrane. (4) Combination 
forms of the preceding types may occur. (5) A carcinoma developing 
upon a simple ulcer shows only insignificant changes in the gastric 
mucosa, and often only in the early stages. In the late stages of a car- 
cinomatous ulcer, we may find interstitial gastritis and glandular atrophy, 
as in patients with chronic simple ulcer, which. has led to stenosis of 
the pylorus. The damage to the specific glandular parenchyma, 
however, is less intense than in a case of “primary” gastric carcinoma. 
This slight effect of the tumor upon the remaining mucous membrane, 
depends upon the morphological peculiarities of the growth. When we 
consider that a simple ulcer, even when it has existed for years, pro- 
duces no changes in the mucous membrane, at the most only an increase 
of the superficial cells (the most resisting form of stomach cells), we 
better understand why a carcinoma originating in an ulcer is more 
rarely associated with any considerable changes in the mucous mem- 
brane, than a “primary” carcinoma. In gastric carcinoma, with 
achylia, the insufficiency of hydrochloric acid and the deficient pro- 
duction of enzymes, is characterized anatomically by the picture of 
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chronic gastritis with degenerated and atrophic processes in the region 
of the specific glandular parenchyma. An important role is played, 
evidently, by the substitution of intestinal glands for gastric. ‘The 
parallelism between the condition of the mucous membrane and dimin- 
ished gastric secretion is established completely by Matti’s material. 
Hammerschlag’s and Boeckel’s investigations establish the same fact. 


Hemorrhages in Goitres—Brenine (Archiv f. klin. Chir., 1910, xci, 
614) says that in the great majority of goitre cases, dyspnoea, dysphagia, 
and cardiac disturbances develop gradually. ‘There occur cases, 
however, in which the dyspncea sets in suddenly and terminates fatally, 
like lightning out of a clear sky. He reports the case of a man who had 
a small goitre which previously had not given him the slightest disturb- 
ance. After firing several shots from a gun, in consequence of the 
recoil, the goitre suddenly increased in size and gave rise to considerable 
disturbance of breathing and of the circulation. Operation later 
established the presence of a small hemorrhage in the goitre Hemor- 
rhages occur in all kinds of goitres, most frequently in the colloid and 
cystic varieties. ‘The bloodvessels in goitres are delicate and thin, so 
that from the slightest cause they are torn and lead to hemorrhage. ‘This 
is realized readily by those who operate often on goitres. The vulner- 
ability of the vessels depends upon a degeneration of their walls, prob- 
ably an amyloid degeneration. The clinical symptoms result from 
the sudden increase in volume and the consecutive narrowing of the 
trachea. Pain and tenderness develop from the tense swelling. The 
sudden arrest of the current in the cervical veins and therefore in those 
of the goitre, from severe attacks of coughing in cases of tracheal and 
bronchial catarrh, gives rise to an internal pressure that ruptures the 
delicate vessels in the goitre. Severe muscular exertion or blowing 
on a cornet may produce a similar effect. External violence, direct 
or indirect, may give rise to the hemorrhages. When a patient with 
goitre is suddenly taken with an attack of “‘goitre asthma,” it may be 
due to an acute catarrh of the bronchial tubes, an acute inflammation of 
the goitre or a hemorrhage into it. In tracheal catarrh there will be 
practically no changes in the goitre and the laryngeal mirror will dis- 
close the condition of the mucous membrane. The inflammatory 
condition of the goitre is diagnosed from the hemorrhagic with much 
greater difficulty, especially in the early stages. Suddenness of onset 
speaks for a hemorrhage, especially if it is due to external violence. 
Fever comes earlier and is more characteristic in inflammation, as are 
cedema of the skin and redness. For the severe disturbances due to 
the sudden hemorrhage, operation is the best treatment, but if there is 
no immediate danger to life, operation may be delayed, and absorption 
of the hemorrhage hoped for. If operation is not done, absolute rest 
in the semirecumbent position, the application of an ice bag locally, 
milk diet, and morphine for the pain, are indicated. If the symptoms 
are threatening operation should be done very soon, since a second 
hemorrhage may occur at any time. 
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The Ehrlich-Hata Antisyphilitic Preparation ‘ 606” (Dioxy-diamido- 
arsenobenzol).—While from lack of sufficient data there are as yet few 
written reports upon the value of this new drug, yet in the discussions 
of medical societies an ever-rising enthusiasm marks the communications 
of Wechselmann, Alt, Kronmayer, Pick and Dérr. NEIssER, in an open 
letter to Ehrlich (Deut. med. Woch., 1910, xxxvi, 1212) “can today say 
with absolute certainty that this new drug exerts an extreme, an aston- 
ishing action, as well upon the spirochete as upon the products of 
syphilis.” He uses a single dose of 0.4 gram diluted in 20 c.c. of saline 
and given intravenously. The pain is far less than in intramuscular 
injection. No bad results follow. So far only 10 per cent. have shown a 
disappearance of the Wassermann reaction. SCHREIBER and Hope have 
now the most complete series to report (Munch. med. Woch., 1910, lvii, 
1430), 150 cases, of which at least 50 have now been followed for over 
two months. Technique: As the drug is only stable as a dichloride, 
it must be made up fresh each time. The single dose, 0.6 to 0.7 gram 
of the dichloride, is put in a 150 c.c. mixing cylinder, moistened with 0.5 
c.c. of methyl alcohol, and then well shaken with 10 c.c. of sterile 
water. Sterile 1.24 per cent. NaOH is now added till after strong 
shaking very little undissolved residue remains; 3.5 to 4 c.c. more of 
NaOH is added, the amount made up to 60 c.c. with normal saline, 
and injected in doses of 30 c.c. into each gluteal region. The injection 
is very painful. Patients are kept in bed for four days and advised 
do little walking for some days. Abscesses have not developed. Intra- 
venous injection of a smaller dose, 0.45 gram diluted to 80 to 100 c.c., 
has, in 30 cases, proved almost painless and satisfactory. One dose 
suffices. The general reaction is marked; fever to 102° is common, to 
104° occasional; it lasts but a day or two. No injurious action on the 
kidney has been noted. Methemoglobin is not formed; there is no 
neuritis or other ill effects. The primary lesion shows definite decrease 
in twenty-four hours and spirochetes are usually absent after forty-eight 
hours. About secondary lesions a well-marked Hexheimer reaction is 
frequent. In 52 cases in which the Wasserman reaction was positive at 
the outset, 84.6 per cent. had a negative reaction within fifty days, and 
92.3 per cent. became negative in all. This is apparently not due to 
any direct action of the drug upon the reaction. 


The Treatment of Organic Nervous Diseases with Arsenic.—WILLIGE 
(Minch. Med. Woch., 1910, lvii, 620) has had very favorable results with 
arsenic in the treatment of organic nervous diseases. He gave the arsenic 
by means of subcutaneous injections, using for this purpose a 1 per cent. 
solution of arsenous acid. He began with 1 mg. as an initial dose, and 
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gradually increased to 10 mg. After the maximum dose was obtained 
this was continued from three to eight days and then gradually dim- 
inished to the minimal dose. The arsenic was then discontinued for 
fourteen days and after that period resumed as before. He gives the 
details of 12 cases of multiple sclerosis treated by this method. Nine of 
these attained a considerable improvement. The improvemert at first 
was mostly general, the patients gaining weight and strength. Following 
this general improvement there was a marked functional improvement 
especially as regards their ability to walk. The best results were ob- 
served in complicated multiple sclerosis without optic atrophy. No 
benefit was observed when the optic nerve was already involved. In 5 
cases of polyneuritis and 12 cases of neuritis and paralysis of various 
origins this treatment seemed to effect a marked improvement. No 
benefit was obtained in one case each of spastic spinal paralysis, paral- 
ysis agitans, Friedreich’s ataxia, pseudobulbar paralysis, lead poisoning, 
and hemiplegia. Six out of 10 cases of tabes showed a marked 
improvement in their general condition, and in 4 of these cases the 
lightning pains, girdle sensations; and gastric crises disappeared. None 
of these 10 cases, however, improved as regards their objective symp- 
toms. Willige says that his results with arsenic lead him to believe that 
the long continued use of small doses of arsenic has a stimulating 
action upon nerve tissue. 


The Effect of Coffee and Tea upon the Production of Uric Acid.—Scuir- 
TENHELM (7'herap. Montatshefte, 1919, xxiv, 113) believes that both 
coffee and tea increase the uric acid in the blood, and should be 


excluded from the dietary of gouty individuals, especially during an 
acute attack. He bases this belief upon experiments on dogs, the details 
of which he gives in his article. 


The Dietetic Treatment of Cholelithiasis---KoLiscu (Med. Klinik., 
1910, vi, 531) believes that dietetic measures are very important in the 
treatment of cholelithiasis. The diet, according to Kolisch, should be 
so regulated that the liver is spared as much work as possible. Further- 
more, it is important to keep the intestines active and free from catarrhal 
processes. He believes that intestinal catarrh may cause a similar 
inflammation in the gall-bladder. He ascribes the benefit derived 
from the Carlsbad cure to the effect upon the intestines of the Carlsbad 
waters. Kolisch forbids all highly seasoned foods, very acid foods, 
raw vegetables and fruits, fat and salted meat, any fat that does not 
melt readily, and any food that is prepared with yeast or other ferments. 
The fats that are allowed are oil, cream, and butter. The amount of 
protein should be limited and given in small portions throughout the 
day. Care must be taken to avoid protein containing a large amount 
of extractive or purin bodies. Cold drinks are forbidden, but hot drinks 
have as favorable an action as hot external applications. Kolisch applies 
hot fomentations to the abdomen for two hours after dinner every day 
for two or three months after an acute attack. He also forbids any 
active exercise for a year following the acute attack, during which 
time also the dietetic measures are to be kept up. 
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Autoserotherapy of Tuberculous Peritonitis—Esitrer (Med. Klinik 
1910, vi, 627) reports a case of tuberculous peritonitis treated on the 
principles of autodrainage recently advocated for the treatment of 
hydrocephalus. He made a permanent fistula leading from the peri- 
toneal cavity to the subcutaneous tissue through the separated recti 
muscles. The skin incision was closed tightly. The ascites was thus 
drained and the reabsorption of the fluid induced by an autosero- 
therapy. The patient improved rapidly, gaining 25 pounds in weight, 
and there was no return of the ascitis. 


The Relation of Digitalis to the Bundle of His ——Hare (Therapeutic 
Gazette, 1910, xxvi, 244) points out that in valvular disease, especially 
mitral. stenosis, a state closely allied or equivalent to partial heart block 
with jugular pulsation, frequently occurs. In other cases a state is 
produced like that of nodal rhythm. The clinical recognition of these 
conditions is most important because of the possibility of still further 
delay in the passage of the contractile impulse from the sino-auricular 
node over His’s bundle by the action of digitalis. Hare, therefore, 
says that digitalis may be a very dangerous drug in mitral stenosis, 
since by its powers of diminishing auricular contraction through vagal 
stimulation, and by its inability to increase the power of the auricular 
wall, it may increase the danger of auricular distention by retained 
blood, and so paralyze this part of the heart. Furthermore, this tend- 
ency to distention of the left auricle is aggravated by the fact that 
digitalis stimulates the right ventricle to drive more blood into the left 
auricle, thereby still further distending that cavity. Hare cites the 
views of many well known observers of the mechanics of the circulation 
‘ from which he draws the following deductions as to the use of digitalis 
in mitral stenosis: Given a patient suffering from circulatory failure due 
to mitral stenosis, it is our duty not only carefully to weigh the import 
of the. tumultuous cardiac sounds, but by the use of instruments of 
precision to determine, if possible, whether there is delay in the trans- 
mission of the contraction impulse over His’s bundle. If such a delay 
exists, digitalis in doses large enough to cause a distinct and sharp 
cardiac effect is probably capable of prolonging this delay and so doing 
harm. If, in addition to this delay there is a jugular pulse synchronous 
with ventricular systole, digitalis is still more contraindicated, as it 
will impair the action of the left auricle, and will still further distend it 
by stimulating the right ventricle. If given at all, the dose of digitalis 
must be so small as to produce a very gradual effect, one which will 
not consist in decreasing auricular contraction through vagal stimu- 
lation, but gently reéstablish general cardiac power. In other words, 
here is another instance in which the question of a proper dose is as 
important as the choice of the proper drug. The question naturally 
arises: If not digitalis, what else? The answer would seem to be that 
in such a case as that just described, we should give the patient absolute 
rest, unload the portal system by free purgation, use venesection to 
relieve stasis, and give rapidly-acting diffusible stimulants for a few 
hours until the coérdination of cardiac movement is reéstablished. 
Whenjthis is done, then small doses of digitalis, arsenic, and iron may be 
used to restore cardiac tone, 


i} 
it 
Hi 
i 


454 PROGRESS OF MEDICAL SCIENCE 


Antityphoid Inoculation—Russett (Bull. Johns Hopkins Hosp., 
1910, xxi, 83) gives his conclusions as to the value of antityphoid inocu- 
lations based upon 3640 inoculations in the United States Army. (1) 
Vaccination against typhoid undoubtedly protects to a very great extent 
against the disease. (2) It is an indispensable adjunct to other prophy- 
laxis among troops and others exposed to infection. (3) It is very 
doubtful if there is an increase of susceptibility following inoculation. 
(4) Vaccination during the disease, for therapeutic purposes, fails to 
reveal any evidence of a negative phase. (5) The statement that 
vaccination should not be carried out in the presence of an epidemic is 
not justified by the facts in hand. (6) The procedure is easily carried 
out and only exceptionally does it provoke severe general reactions. 
(7) No untoward results occurred in this series of 3640 vaccinations. 


Thyroid Treatment in Epilepsy —Siocmunp (Med. Klinik, 1910,vi, 702) 
reports a case of epilepsy occurring in a girl, aged nine years, in which 
certain evidences of thyroid insufficiency suggested that the epilepsy 
might be a result of defective thyroid functioning. The child was 
treated systematically by thyroid extract, and there has beer a constant 
improvement for a period of two years. 


Nutrient Suppositories —Poas (Berl. klin. Woch,. 1910, xlvii, 617) has 
used with good success nutrient suppositories containing crystallized 
egg albumin, salt, and dextrin. Each suppository contains the equiva- 
lent of 46.2 calories. They are readily absorbed and four to five may 
be given in a day. Poas advocates their use in conditions in which 


rectal feeding is necessary. 


PEDIATRICS. 
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Typhoid Epidemics from Ambulant Cases in Children ——-G. BrUcKNER 
(Miinch. med. Woch., 1910, lvii, 1213) has investigated the spread of 
typhoid fever by ambulant cases in children and also the porportion 
of children affected in a number of epidemics. While due weight must 
be given to the transmission of typhoid by water, food, and typhoid 
carriers, later investigations of epidemics show that personal contact 
stands foremost in the transmission of the disease. A number of epi- 
demics have been reported as arising from contact infection alone. 
A rapidly culminating epidemic is usually caused by water or milk infec- 
tion, whereas a gradually developing epidemic is caused by contact infec- 
tion. It is proved that typhoid is spread by ambulant children with mild 
typhoid, often simulating indigestion, and with fever of a short duration. 
Koch has shown a number of instances of this kind especially in school 
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children. In epidemics a large proportion of children from one to ten 
years old are affected. Frosh cites 80 cases of typhoid, distributed as fol- 
lows: From one to five years, 18 cases; from five to ten years, 35 cases; 
from ten to fifteen years, 27 cases. Meinicke and Schumacher report 
three epidemics. In the first epidemic, out of 64 cases, 43 were from one 
to fifteen years old; in the second, 52 cases showed 26 from one to fifteen 
years; and in the third, 51 cases showed 27 cases from one to fifteen years 
old. In Strassburg, from 1906 to 1909, there were 812 cases of typhoid: 
324 cases, or 39.9 per cent., were from one to fifteen years old, 36.57 per 
cent. were from sixteen to thirty years, and 23 per cent. were over 
thirty years. One epidemic in a small town was shown to have started 
by a child with ambulant typhoid infecting its playmates, and resulted 
in the infection of 10 children and 4 adults. A second epidemic was 
traced to a child with ambulant typhoid, who was directly responsible 
for infecting ten playmates. In this epidemic, out of a total of 18 cases, 
12 were children. In a third epidemic, a child in mid October developed 
a diarrhoea and slight fever, but had no medical attention. In mid 
November an explosive outbreak of typhoid occurred, 7 people on the 
premises falling ill at the same time and two playmates of the child 
living near by. The first child was then examined and gave a positive 
Widal reaction. This outbreak was caused by contamination of a well 
on the premises in cleansing the child’s chamber close to it. A valuable 
lesson can be learned from these three small epidemics. All were caused 
by ambulant typhoid in children, and could probably have been avoided 
if the children had been at once isolated and their excrements properly 
disinfected. To summarize, from ten to fifteen years is the most suscep- 
tible age for contracting typhoid, and children from one to fifteen years 
form the main contingent of infections in epidemics. ‘Typhoid in children 
is apt tobe light, undiagnostictaed, and often untreated, and therefore 
especially dangerous. The ambulant type in children is often the starting 
point of a large number of cases and often of epidemics. The control 
and stamping out of these cases depends partly on the proper attention 
of medical school inspectors and teachers. Most important is it for the 
general practitioner to realize that the early years of childhood are 
disposed to this infection, that its course is mild and often taken for 
ordinary gastro-enteric trouble, and that each suspicious case should be 
isolated and a laboratory diagnosis established by examination of the 
blood and the stools. 


A Theory of Insufficient Lactation— Fock (Miinch. med. Woch., 
1910, lvii, 1338) throws an interesting side light on Bunge’s investi- 
gations as to the cause of insufficient milk secretion in nursing mothers. 
Bunge believes from his investigations that the milk secretion in the 
mother is diminished proportionately to the amount of alcohol her 
father had imbibed prior to her conception. Also that degeneration 
of the milk-forming glands is the sign of a generalized physical degen- 
eration as shown by a vulnerability to disease, especially tuberculosis 
and dental caries. Dr. Fock’s observation over a period of two years 
on the native born Bergdamara, Hottentots, and Bush tribes of German 
South Africa shows that in this period he has not found a single case in 
which a woman was unable sufficiently to nurse her child. Among these 
tribes, in fact, it is not rare to find children of two, three, and even five 


j 
i 
i 
i 
j 
| 
i 


456 PROGRESS OF MEDICAL SCIENCE 


years still taking the breast in conjunction with their regular food of 
meat, roots, onions, etc. If a nursing mother dies the grandmother 
puts the child to her breast, and in from four to eight days her breasts are 
secreting sufficient milk for the child, even though she has not .borne 
children for many years. The above facts seem to agree with Bunge’s 
theory, since these native-born tribes have been and still are practically 
free from the habit of imbibing alcohol. Fock suggests the value of a 
comparative investigation on native tribes who for several generations 
have used alcohol daily. 

Tuberculous Mothers and Nursing Infants.— A. Deutcu (Miinch. 
med. Woch., 1910, lvii, 1335) emphasizes the importance of investi- 
gating the relation between the tuberculous mother and the safety of 
the child she nurses, and also the effect of nursing on the course of the 
disease in the mother. In practically all text-books relating to the care 
of infants the advice is given not to allow a tuberculous mother to nurse 
her child. Biedert counsels against nursing by mothers with even 
incipient tuberculosis, and even when an hereditary tendency to tuber- 
culosis can be shown in the family. Schlossman objects to nursing by 
mothers with well-developed or progressive tuberculosis, and counsels 
weaning as soon as possible; but when the disease is not well developed 
or progressive he allows the mother to nurse, so that the child, besides 
the danger of tuberculous infection which it runs anyhow, will not 
be laid open to the additional danger of an unnatural and unaccus- 
tomed food. If we grant the rarity of congenital tuberculosis; that 
an inherited disposition plays no réle in very early childhood; that 
infection is conveyed by both ingestion and inhalation; and that 
nourishment, including cow’s milk, plays a minor part as an infec- 
tive agent as compared with close contact with a bacillus-shedding 
individual, then the decisive point is whether or not the breast milk of 
a tuberculous woman contains tubercle bacilli. The bacillus occurs in 
cow’s milk, but experiments show that tuberculosis of the udder in 
cows causes most of the bacilli-containing milk, and that the milk from 
clinically tuberculous cows is free from bacilli. ‘Tuberculosis of the 
mammary glands is rare in women, and to the author’s knowledge 
tubercle bacilli have never been demonstrated in breast milk. Again, 
tuberculosis begins primarily in the mesentery of calves and household 
animals fed on milk, while in children the bronchial lymph glands are 
the first affected. Deutch examined 74 nursing mothers: 40 per cent. 
were free from tuberculosis; 25 per cent. had active processes of the 
disease, and the rest incipient or inactive. The effect of nursing on the 
tuberculous mothers showed that only rarely were they benefited, that 
most of them lost weight and were unbenefited, and that occasionally 
the effect was quite deleterious.. On the other hand, birth and the puer- 
perium in the widest sense did not seem to affect either the improvement 
or the stationary condition of the disease. The effect on the children 
was as follows: Out of 16 children nursed by mothers with active tuber- 
culous processes, 5 were infected with, and 2 died of, tuberculosis. Out 
of 8 children nursed by mothers with inactive tuberculous processes, 2 
were infected and 1 died of the disease. Four children born of mothers 
with active tuberculosis, but not nursed by them, were not infected. 
None of the children of tuberculous mothers, active or inactive, devel- 


PEDIATRICS 457 


oped the disease if not nursed by the mother. The infected children 
all nursed from the tuberculous mothers, while the children not so nursed 
but also hereditarily tainted have so far remained well. Deutch con- 
cludes that breast milk does not carry the infection, but possibly con- 
tains substances which break down the child’s resistance, infection then 
occurring through contact with the usually infected secretions. 


Hereditary Hemolytic Icterus——Erich AscHENHEIM (Miinch. med. 
Woch., 1910, lvii, 1282) reports two cases of hemolytic icterus in father 
and son. The family history is negative, there being five other children 
in good health and no chronic disease in the father’s parents. ‘The 
father’s skin and conjunctive have been icteric since birth. There is 
a blowing systolic murmur at the apex of the heart, without hyper- 
trophy. ‘The spleen is very hard and extends to the level of the anterior 
superior spine of the ilium below, and to the right as far as the mid- 
abdominal line. The surface of the spleen is not smooth. The liver 
is moderately enlarged and extends almost two fingers’ breadth below 
the costal margin. ‘The urine is of a marked reddish color, and contains, 
in excess, urobilin and urobilinogen. The child has had icterus since its 
second year at least. This has been accompanied by weakness and an 
irregular fever, which still continues. The child is aged six and one-half 
years. One year ago there was bloody diarrhoea with marked increase in 
icterus and loss of weight. Examination reveals a moderate enlargement 
of the cervical and inguinal lymphatic glands. There is a slight fluctu- 
ating temperature. ‘The lungs are negative and the heart shows a blow- 
ing murmur at the apex and a prominent pulmonic second sound. The 
spleen is very hard and much enlarged, reaching the level of the anterior 
superior spine of the ilium below, and the midabdominal line to the 
right. It is,freely movable, smooth, and not tender, The liver is en- 
larged and extends three fingers’ breadth below the costal margin, and 
shows increased resistance on palpation. The urine has a marked 
reddish color, contains an excess of urates, urobilin, and urobilinogen. 
The blood examination showed diminished hemoglobin and some reduc- 
tion in the number of red blood cells; marked alteration in the size 
of the red blood elements, megaloblasts, microcytes, poikilocytes, 
nucleated red cells, and some granular degeneration of the red cells 
being present. The number of white cells was very slightly increased. 
The blood sérum was yellowish in color and negative for bile-coloring 
matter. The blood finding in the father practically coincided with 
that of the son. The two cases are, therefore, practically identical, 
with the exception of the irregular fever in the case of the son, which 
was absent in the father. Aschenheim thinks that the condition of the 
red blood cell elements might be caused by some upset condition of 
the bone marrow. He concludes by accepting hemolytic icterus as a 
primary disease of the liver, but believes it possible that an unchecked 
hemolytic icterus through bile stasis in the smallest bile capillaries 
may lead gradually to cirrhosis of the liver. 
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Ovarian Tumor Complicating Pregnancy, Labor, and the Puerperal 
State, with Notes of Eight Recent Cases—MarsHau (Jour. Obst. and 
Gyn. British Empire, February, 1910) reports eight cases of ovarian 
tumor complicating pregnancy. One was a primipara having a tumor 
of the right ovary prolapsed into Douglas’ cul-de-sac. The pregnancy 
was at the end of the second month. The tumor was removed by 
abdominal section and the pregnancy remained undisturbed. The 
second case was a primipara in whom ovarian tumor was diagnosticated 
as complicating pregnancy at the ninth month. The patient was 
examined when four months pregnant, but a correct diagnosis was not 
made, as the tumor lay centrally over the fundus of the uterus and 
obscured palpation. When the diagnosis was made, operation was 
advised and refused. Spontaneous labor took place three days later 
without difficulty, and the puerperal period was uneventful. The 
author does not believe, that pregnancy stimulates the growth of ovarian 
tumors, as the blood supply of these tumors is independent of the 
uterus. He has collected 137 cases published since 1903, in which 
ovarian tumors were removed during pregnancy, with one maternal 
death after the removal of a suppurating cyst, and an abortion rate 
of 15.1 per cent. Dermoids, which form 25 per cent. of ovarian tumors, 
are especially dangerous in pregnancy, from their tendency to prolapse 
into the pelvis, to suppurate, and to have twisting of the pedicle. In 
operating during pregnancy Marshall would choose the abdominal 
route, incising over the left rectus, turning the muscle outward, and 
closing the wound in four overlapping layers. He would avoid incising 
the median line from the danger of hernia and the bursting open of 
the wound. Tumors impacted in the pelvis should be removed in the 
same way. Occasionally, if the tumor be densely adherent, it may 
be necessary to resort to Cesarean section. To avoid abortion it is 
considered important to ligate the vessels in the pedicle separately 
on each side by undersuturing, to handle the uterus as little as possible, 
and to keep the uterus and abdominal tissues ‘warm by a large pad 
wrung out of hot saline solution. Marshall has collected 26 cases 
of ovarian tumor complicating labor. In these, reposition was tried 
six times, but failed in four; forceps was used twice, in one case the 
tumor bursting, and in the other the tumor being driven through a 
rent in the posterior vaginal wall with a fatal result to the mother. 
Version was performed four times, and proved difficult. Three children 
were lost and one mother died. Operation was performed in 18 
cases, abdominal ovariotomy in 7, vaginal ovariotomy in 4, Cesarean 
section in 7. One mother on whom forceps had been tried for two 
hours before the section died after Cesarean delivery. The children 
survived with one exception, this child being asphyxiated by coiling 
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of the cord. The author reports the case of a primipara who had been 
in labor for several hours, the membranes having ruptured, but the 
pains were not severe. On vaginal examination the whole pelvis was 
filled with a hard, immobile tumor, in which could be felt a plate of 
bone, leading to the diagnosis of dermoid cyst. On section, the uterus 
was turned out and wrapped in a warm towel. The tumor was delivered 
with some difficulty and its short broad pedicle ligated. The uterus 
was replaced and the abdomen closed in layers. It was difficult to 
apply sutures, as the uterus was contracting and pressing forward 
against the abdominal wall. Labor proceeded favorably, the patient 
being delivered by forceps as soon as dilatation was complete. The 
patient made an uninterrupted recovery. Marshall has also operated 
upon five cases during the puerperal period. Recovery in these 
patients was uncomplicated. Regarding the treatment of this con- 
dition, early operation is indicated as soon as the tumor is diagnosticated. 
If recognized during labor, if the position of the tumor permits it, 
labor should be allowed to go on and the tumor removed during the 
first week of the puerperal period. If the tumor has been punctured or 
incised through the vagina to permit labor, section should be done not 
later than the second day of the puerperal period. If torsion, followed 
by urgent symptoms develops, immediate operation is demanded. On 
the whole, early operation should be urged in these cases. 


After-results of Abdominal Operations——In recent numbers of the 
Journal of Obstetrics and Gynecology of the British Empire, Gites has 


published the after-results of abdominal operations upon the pelvie 
organs, based on a series of 1000 consecutive cases. He summarizes 
his investigations in the July, 1910, number. ‘These statistics are of 
interest to obstetricians who are frequently called upon to perform 
abdominal delivery or operate for infective conditions in the generative 
organs. It was found that 90 per cent. of patients were considerably 
improved in general health after the operation, 72 per cent. being in 
quite good health. In 6 per cent. patients were not improved and pos- 
sibly worse after the operation, but in many of these cases the cause for 
ill health was independent of the operation. Four per cent. were much 
better after the operation for a time, but then were worse because of 
general ill health from some other cause. It was interesting to note the 
time occupied in recovery after abdominal operations in most cases. 
Sixty per cent. were practically well in three months, 10 per cent. at 
the end of the first year, and 30 per cent. remained invalids or semi- 
invalids. In the question of complete recovery the age of the patient 
had a marked influence—the younger the patient the quicker the con- 
valescence. The severity of the operation did not seem to have any 
real influence upon the rapidity of convalescence. In one respect, how- 
ever, the duration of an operation seemed to influence the convales- 
cence of the patient, for it was observed that memory was affected in 
25 per cent. of cases, and these were those in which the operation was a 
long and difficult one. In long operations for cancer of the womb, 
memory was affected in 50 per cent. of cases. In short operations for 
correction of uterine displacements, memory was affected in 18 per cent. 
only, while other operations showed corresponding results. Secondary 
or repeated operation was necessary in 8,3 per cent, This was espe- 
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cially true in cases of inflammatory disease of the appendages, while 
half of the secondary operations were required for conditions indepen- 
dent of the first operation. As has been observed by many, the necessity 
for repeated operation is most often seen in cases in which one tube and 
ovary are removed, this amounting to 9.5 per cent. When conservative 
surgery was practised in removing but one tube and ovary, and when 
operating upon the uterus, the results were good, so far as the possibil- 
ities of pregnancy were concerned. In one-third of married women 
under forty, having these operations, pregnancy subsequently developed; 
73 per cent. of these went to full term, and ectopic gestation developed 
in 8 cases. Labor in these cases was normal in 55 out of 60, while 5 
had complications which had no reference to the operation. Opera- 
tion then does not seem to have an influence in pruducing complications 
inlabor. By far the greater majority, 88 per cent., had no trouble with 
the scar; 7.7 per cent. had stitch abscess, and 3.6 per cent. hernia. 
These complications were seen more often after operation for inflam- 
matory disease. Stitch abscess is much less common with modern 
technique, and especially with the use of rubber gloves. 


Tuberculosis of the Placenta—ScuuimPert (Archiv f. Gyndk., 1910, 
Band xc, Heft 1) reports the results of examination of the placenta 
for tuberculosis in Schmorl’s clinic in Dresden. In 7 cases of tuber- 
culous mothers the placenta was positively found tuberculous in 5 
through histological examination and the detection of tubercle bacilli. 
In 1 case tubercle bacilli were obtained by the stroke method. Thus, 
in 85.7 per cent. of tuberculous mothers the placenta was found tuber- 
culous; in 5 of the cases the placental tuberculosis was intervillous, 
and in 3 the decidua was infiltrated with bacilli and round cells; in 
2 cases where tubercle bacilli were recognized by stroke preparations, 
the form of tuberculosis was probably intervillous. These placentz 
were obtained from mothers who had severe general and advanced 
tuberculous infection. There is reason to believe that the tubercle 
bacilli pass in the early months of pregnancy from the tuberculous 
mother to the placenta. In all, the results were positive in 10 cases, 
of whom, 2 were studied by the stroke method. Schlimpert. believes 
that tuberculosis of the placenta is a reaction of the maternal organism 
against tuberculous infection. There is no reason to believe from his 
researches that tubercle bacilli find their way from mother to foetus. 
Autopsy made upon children dying of tuberculous mothers fails to 
find macroscopic evidence of the disease. It is possible that such 
children die from a toxin which is not readily detected. Recent observa- 
tions point to the possibility of foetal infection, and further investigation 
must be undertaken before the question is definitely settled. 


Infection of the Urinary Tract with Bacillus Coli Communis during 
Pregnancy.—BuRNeEtTTeE (Jour. Obs. and Gyn. Brit. Emp., July, 1910) 
reports 4 cases with infection of the urinary tract during pregnancy 
with Bacillus coli communis. One was a primipara pregnant four 
months, in whom the symptoms were those of acute appendicitis. 
There was a wide area of excessive superficial tenderness over the 
right kidney on the posterior aspect. The urine showed Bacillus 
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coli communis in pure culture, the right ureter was abnormally 
thickened and tender, the patient had a chill with abdominal pains 
followed by fever. Under appropriate medical treatment the patient 
recovered. The second case was that of a multipara, whose symp- 
toms resembled those of pleurisy at the base of the right lung, and 
careful examination showed Bacillus coli infection of the right kid- 
ney. ‘The patient was delivered by forceps under careful antiseptic 
precautions, and on the tenth day thrombosis of the veins of the lower 
extremity developed. Examination of the contents of the uterus showed 
Bacillus coli communis as the cause of the infection. The renal 
symptoms did not entirely subside in this case during pregnancy, but 
the patient ultimately made a good recovery. A third case was that of 
a primipara who became so ill that nephrotomy was decided upon. 
While preparations were being made for operation the patient had a 
twin abortion, after which she recovered. ‘The fourth case of a primi- 
para recovered under the usual medical treatment. 


GYNECOLOGY. 


UNDER THE CHARGE OF 
JOHN G. CLARK, M.D., 


PROFESSOR OF GYNECOLOGY IN THE UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA, 


The Treatment of Inflammatory Disease of the Adnexa with Intrauterine 
Injections.—ZWwEIFEL has proved conclusively that following intra- 
uterine injections of a methylene-violet solution, the fluid escapes from 
the abdominal ostium of the tubes in almost every case. Based upon 
this fact, he conceived the idea of treating inflammatory diseases of the 
tubes by making an intrauterine injection of some bactericidal solu- 
tion. Erich Aulhorn (Archiv fiir Gynak, 1910, xc, 15) reports the 
results of this treatment as carried out in the Zweifel clinic at Leipsic. 
For this purpose he uses a 2 per cent. solution of argentamine which is 
non-irritating and antigonorrheal. One hundred and twenty-three 
cases were treated, the lesions varying from simple salpingitis and 
perisalpingitis to pyosalpinx the size of a fist. In classifying his primary 
results, he divides them into two groups, the relief of pain and alter- 
ations in objective findings. Under the first heading 108 (88 per cent.) 
were completely relieved; 7 markedly improved, while in 8, slight or 
no improvement was obtained. Based upon the objective findings, 89 
(72 percent.) werecured; 16 showed marked improvement, in 18 there was 
little or no improvement, and the condition was exaggerated in 1 case. 
Of the pysolapinx cases he reports 86 per cent. cures. The alterations 
produced in pyosalpinx are due to an active hyperemia induced as the 
result of the injections. He reports further his end results as follows: 
Thirty patients were examined who had received no treatment for one 
year to nineteen months, of which 84 per cent. were cured; 20 patients 
after six months to one year, with 82 per cent. cures; and 26 patients after 
three to six months, with 76 per cent. cures. Of this number 5 have 
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become pregnant. In the presence of acute infection or objective 
symptoms the treatment is contraindicated. He also withholds the 
injection in the presence of fever. The first three or four injections 
must be made slowly and under little pressure on account of the pain 
produced. The subsequent injections are, as a rule, painless and 
greater pressure can be employed. ‘The amount injected varies from 
1 to 2.5 cubic centimeters. In severe cases the pain following injection 
was so severe as to demand morphine. The treatment is applied daily. 


Dysmenorrhea in Nulliparous Women without Gross Pathological Lesions. 
—C. C. Norris and E. P. Barnarp (Amer. Jour. Obstet., 1910, lxi, 
753) divide the causes of dysmenorrhoea into three groups, general, 
failure of development, and stenosis of the cervix. Of general causes, 
tuberculosis is perhaps the most frequent. The failure of developmert 
may involve the entire genital tract or may be limited to the ovaries, 
which present a thickened capsule making difficult the rupture of the 
Graafian follicle. The whole uterus may be undeveloped, or as is 
more frequently encountered, the cervix is long and taperoid with a 
small corpus. Stenosis of the cervix, per se, is rarely accountable for 
dysmenorrheea, since the great majority of cases will admit a sound. 
It is the stenosis plus the excessive clotting properties of the blood which 
causes incomplete drainage, with consequent painful uterine contractions. 
Coagulation within the uterine cavity is favored by the presence of 
shreds of endometrium. Successful treatment demands painstaking 
efforts to identify the underlying cause. The purely congestive type is 
not relieved by operation. General treatment may give relief, but at 


best, the prognosis is unfavorable. The prognosis must be guarded when 
the congestive and expulsive types are combined. The expulsive or 
obstructive type yields readily to operation. After considering the 
various types of operation applicable to this condition, the authors 
report the results obtained in forty patients operated upon in the 
gynecological clinic of the University of Pennsylvania. 


Histological Studies on the Influence of Roentgen-rays upon the 
Human and Animal Ovaries—ReirrerscHEetD (Zentrlbl. fiir Gynik., 
1910, 593) states that in white mice marked degenerative changes 
were produced in the follicular epithelium, with destruction of the ovum. 
Whether the stroma undergoes alteration after the application of small 
doses was not definitely proved, although certain preparations seemed to 
show that such did take place. In large doses there was complete 
destruction of the ovarian tissue. He examined further the ovaries of a 
monkey and found practically the same changes as in the white mice. 
The primordial follicles were especially affected; in them the degener- 
ative process was more extensive in the ovum than in the follicular 
cells. In the larger follicles the ovum was often intact, while the follic- 
ular epithelium showed advanced degeneration. Lastly, he reports his 
findings in the ovaries of six women, who had been subjected to the 
rays prior to operation. The primordial follicles were the seat of exten- 
sive degeneration; the follicular epithelium was in some cases unaffected, 
while in others it was the seat of degeneration or complete destruction. 
The degenerated ovum sometimes showed the germinal vesicle; mostly, 
however, this had disappeared. In the larger follicles he found all 
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stages of degeneration of the epithelium. Graafian follicles were 
seldom seen, but when present the epithelium was intact. At the site 
of the ovum was only a hyaline mass or the ovum was floating free in the 
follicle and presented the signs of degeneration. Only rarely were 
the germinal vesicle and germinal spot recognizable. 


The Evidence Afforded by Bacteriological Examinations for Treatment 
of the Wound in Abdominal Operations for Carcinoma of the Uterus.—At 
the Gynecological Congress in Dresden in 1907, Liepmann reported 
the results of his bacteriological examination made at the time of 
operation, especially in cancer of the uterus. In many cases streptococci 
were demonstrated in the parametrium, which foretold with certainty 
the death of the patient from septic infection. In a second paper 
(Berl. klin. Woch., 1908, No. 22) the results of his examinations prove 
conclusively the value of vaginal drainage after carcinoma operations. In 
30 cases in which no drainage was employed the mortality was 36.6 per 
cent.; while in 23 drainage cases it was 43 per cent. WALTER HANNES 
(Ztschr. fiir Geburt und Gyndk., 1910, lxvi, 150) reports a reduction 
of mortality from 30 to 40 per cent. to 21 per cent. by the use of the 
vaginal drain. The report is based upon 43 cases, 30 of which were for 
carcinoma of the uterus operated upon in Kuster’s clinic at Kiel. After 
describing his technique, he details the clinical course and bacterio- 
logical findings in two series of cases, the first consisting of twenty oper- 
ations for uterine cancer in which no drainage was used; the second, 10 
cases with both vaginal and abdominal drainage. In the first series of 
30 cases streptococci were present in the parametrium in 5 cases, 4 of 
whom died of infection. Cultures were made from the carcinoma 
itself in 16 cases, none of which was sterile, with streptococci in 44 per 
cent. The author urges, therefore, careful preparation of the carcinom- 
atous area prior to operation by means of curettage, cautery, iodine, and 
iodoform gauze. In the second series of 10 cases, streptococci were 
found in the parametrium four times, in two of which cocci were present 
in the glands themselves. Formerly the mortality from infection 
was about 20 per cent., whether the wound was closed without drainage 
or drains were inserted per vaginam or through the abdominal incision. 
Since employing both vaginal and abdominal drainage the mortality has 
dropped to 7.5 per cent. The author ascribes no importance to the 
bacteriological examination in arriving at a prognosis in any individual 
case, since this has been decided clinically before the examination can 
be completed. 

The Occurrence and Complications of Sarcoma of the Ovary —ALFRED 
Wermuth (Zischr. fiir Geburt. und Gyndk., 1910, Ixvi, 123) states that, 
according to Pfannensteil’s statistics, sarcoma comprises 5 per cent. of 
ovarian tumors. Zangmeister states that puberty and the climacterium 
are the periods of predilection for their growth. In Pfannenstiel’s series 
of cases, 40 per cent. occurred between the twenty-first and thirtieth 
years of life. The majority of sarcomas are solid tumors. Their size, 
consistency, and appearance vary, depending upon the variety of tumor 
presented, age, and secondary changes within the growth. According 
to their histological structure, they may be divided!into spindle-, round-, 
or mixed-cell sarcoma; myosarcoma, chondro-osteo-sarcoma, myxo- 


i 
| 
Aa 


464 PROGRESS OF MEDICAL SCIENCE 


sarcoma, and melanosarcoma. Those of metastatic origin are, as a rule, 
bilateral, but seldom (in 29.6 per cent. of cases which the author collected 
from literature) are primary sarcomas bilateral. The spindle-cell 
variety grows slowly and shows but little tendency to metastasis, even 
when of considerable size. The round-cell variety exhibits a rapid 
growth and gives early metastasis. The clinical symptoms are those 
found in other ovarian tumors. In 60 to 70 per cent. ascites is 
present. Ovarian sarcoma in very young children is at times accom- 
panied by development of the breasts, with growth of hair on the 
pubes, and the occurrence of genital bleeding. Various complications 
are frequent, especially adhesions to neighboring viscera. 


OPHTHALMOLOGY. 


UNDER THE CHARGE OF 
EDWARD JACKSON, M.D., 


OF DENVER, COLORADO, 
AND 
T. B. SCHNEIDEMAN, A.M., M.D., 


PROFESSOR OF DISEASES OF THE EYE IN THE PHILADELPHIA POUYCLINIC, 


After-results of Magnet Attractions ——Based upon 18 cases reported 
before the American Ophthalmological Society, Buti (Ophth. Record, 
July, 1910, 372) concludes that when the wound of entrance is in the 
anterior segment of the eye, and the foreign body has been located in 
the vitreous or fundus, the attempt should not be made to extract 
through the entrance wound, but through an incision near the foreign 
body. If infection has already developed, the eye should be inoculated 
immediately, as should also be done if attempted extraction has failed. 
While the prognosis is unfavorable, it is better when the foreign body 
is lodged in the vitreous than when it is located in the retina, choroid, 
or ciliary body. As the danger of sympathetic inflammation is ever 
present, enucleation will be necesary in many cases when useful vision 
is lost even if the foreign body has been successfully extracted. 


Scopolamin-Morphine Narcosis——KumMEL (Klin. Monatsh. f. Augenh., 
' April, 1910, 472) has experimented with scopolamin-morphine narcosis 
in ophthalmic surgery in 50 cases. An injection of 0.6 mg. in men and 
0.5 mg. in women was administered two hours before operation. 
Morphine 0.01 gram was injected at the same time. If the first injec- 
tion was inadequate, a second 0.3 to 0.6 gram was administered one 
hour later. The effect was usually satisfactory at the expiration of two 
hours from the first injection, and a third was rarely needed. Local 
anesthesia was also employed in most of the cases. Ofjthe fifty cases so 
treated, the results were good in 46 per cent., satisfactory in 24 per cent., 
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and failures in 30 per cent., but even in the latter the treatment was 
useful in that a much smaller quantity of the inhalation anesthetic was 
subsequently necessary than would have been required without such 
preparation. 


Treatment of Sympathetic Ophthalmia by Large Doses by Sodium Sali- 
cylate or Aspirin——GirrorD (Klin. Monatsh. f. Augenh., May-June, 
1910, 588) insists that the surgeon who fails to give a patient suffering 
from sympathetic ophthalmia the benefit of large doses of sodium 
salicylate has not given him the best chance of recovering from his 
dangerous affection. Of 16 cases so treated by himself, he reports 12 
excellent results, 1 satisfactory, 1 moderate, and 2 failures, in which 
latter, however, the treatment was begun too late in one case, and not 
well borne in the other. 


Extraction in the Capsule.—Apropos of the Smith operation, NicaT1 
(Annal. d’oculist., June, 1910, 495) recalls a proposal by E. Martin 
more than twenty years ago for extracting the lens within the capsule, 
suggested by the instances occasionally observed of extrusion in the 
capsule through a rupture of the sclera by.a cow’s horn. The impor- 
tant factor in the operation is the use of a blunt point (in the Smith 
operation, the point of a strabismus hook) instead of the flat spatula or 
scoop. The spatula depresses the equator of the crystalline but slightly; 
with the blunt point much more extensive depression is possible, while 
the resisting equator ofthe lens is strongly carried backward so as to 
rupture the attachments with the hyaloid at the posterior pole. This is 
the essential part of the procedure. 

Tuberculosis of the Lacrymal Sac.—Facr (Archiv. d’ophthalmol., 
June, 1910, 352) remarks upon the liability to mistake in recognizing 
tuberculous dacryocystitis when the latter is not secondary to manifest 
tuberculous lesions of neighboring structures, like the conjunctiva, or 
lids, lupus, or in the absence of visceral lesions of a tuberculous char- 
acter. Morax has shown that tuberculous dacryocystitis is quite fre- 
quently an extension of concealed tuberculosis of the pituitary membrane, 
so that the nasal cavity should always be examined in suspected cases. 
Unilateral adenopathy of the neighboring glands is an important 
symptom when it occurs. Fage distinguishes three forms: (1) ‘That in 
which the deposit is round about but outside of the sac; (2) that in 
which there is localization within the sac; and (3) that in which sub- 
jacent osseous lesions are also present.. As an important prophylaxis 
the nasal mucous membrane should always be systematically disinfected 
when lupus invasion of that membrane has occurred. 


Etiology of Strabismus.—AvuBINEAU (Ann. d’ocul., February, 1910, 
107) has made a study of 745 cases of strabismus—652 convergent and 
93 divergent. Of the convergent, the refraction was hypermetropic in 
over 82 per cent. The vision in one eye was more or less amblyopic 
in all but 80 of the cases; one-fourth presented objective lesions, gen- 
erally corneal. Of the cases of divergence, 75 per cent. were myopic, 
with unequal acuity in the two eyes in 56 per cent. Heredity and 
nervous affections were noted in a relatively high proportion, 
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Albuminuric Retinitis and Azotemia——The importance of albuminuric 
retinitis and its serious nature have been long recognized, but the path- 
ology of the lesion has remained obscure. Among the substances which 
may be retained in the organism during the course of nephritis, two 
have been the subject of special study in recent years—chloride of 
sodium and urea. Wrpat, Morax, and Wert (Ann. d’ocul., May, 
1910, 354) have observed 71 cases of nephritis of different types, of which 
17 were affected with retinitis. ‘There was no relation whatever between 
the retinal lesion and the retention of chlorides in any of these cases, 
while all of them showed more or less pronounced retention of urea. 


PATHOLOGY AND BACTERIOLOGY. 


UNDER THE CHARGE OF 


WARFIELD T. LONGCOPE, M.D., 


DIRECTOR OF THE AYER CLINICAL LABORATORY, PENNSYLVANIA HOSPITAL, 
ASSISTED BY 
G. CANBY ROBINSON, M.D 


CLINICAL PATHOLOGIST TO THE PRESBYTERIAN HOSPITAL, PHILADELPHIA. 


The Glycyl-Tryptophan Test for Carcinoma of the Stomach. ‘The appli- 
cation to the diagnosis of cancer of the stomach of the fact that 
malignant tumors contain a peptid-splitting ferment, by NEUBAUER 
and FiscHer (Deut. Arch. f. klin. Med., 1909, xcvii, 499) was reported 
in this Journal (1910, cxxxix, 284). They made use of a polypeptid, 
glycyltryptophan, the split product of which, tryptophan, is easily 
recognized by a color reaction with bromine. Trypsin regurgitated 
from the duodenum and blood will both accomplish this splitting and 
must be ruled out—by the tests for bile and for occult blood. The 
presence of tryptophan itself in the stomach must be excluded. The 
development of peptid-splitting bacteria is prevented by toluol. 

Lye and Koper (New York Med. Jour., 1910, xci, 1151) have 
applied the test in 21 cases of suspected carcinoma of the stomach. The 
test was positive in 10 cases, 6 of which have been proved carcinoma of 
the stomach by operation. Of the 11 negative cases, 5 have been con- 
firmed by autopsy or subsequent course. The authors found the 
regurgitation of trypsin the greatest source of error. They do not 
believe the test for bile sufficiently sensitive for this determination. ‘They 
have proved the presence of trypsin when the tests for bile were nega- 
tive. So they advise giving the test meal in the afternoon after a purge 
the night before. They believe that no deductions should be drawn 
from less than three tests. 


The Rapid Diagnosis of Diphtheria by Fixation of the Complement.—'l he 
present knowledge of the occasional unfortunate accidents accredited 
to anaphylaxis has made the indiscriminate employment of antidiph- 
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theric serum a dangerous one. A useless injection will develop this 
hypersensitiveness in a patient and expose him to the possibility of 
later accidents, as well as diminish the duration of the curative action of 
later serum therapy. ‘The bacteriological diagnosis which has come to 
be relied upon necessitates a delay of eighteen hours. With this in 
mind, WEILLE-HALLE and Buiock-MicHeE. (Bull. et mem. de la Soc. 
méd. hép. de Par., 1910, xxvii, 707) have made use of the method of 
Bordet and Gengou, of fixation of the complement, for a rapid, early, 
sure diagnosis. As antigen they employed an emulsion in salt solution 
of the mucus obtained from the tonsils and pharynx on a cotton tampon. 
Antidiphtheric serum from the Pasteur Institute contained the ambocep- 
tor, and fresh rabbit serum the complement. A sheep hemolytic system 
was employed. ‘Twenty-five cases of diphtheria resulted in fixation; 
10 cases. of non-diphtheritic angina, 9 of measles, and 3 of scarlatina 
showed hemolysis and were negative. 


The Bactericidal Substances Extracted from Normal Leukocytes. ZINSSER 
(Jour. Med. Research, 1910, xxii, 397) has investigated the properties 
of the bactericidal substances contained in normal leukocytes, espec- 
ially in regard to their effect on Staphylococcus pyogenes aureus and 
Bacillus typhosus. ‘The .substances were obtained ftom leukocytes 
of rabbits by aqueous extraction and extraction in salt solution after 
freezing the leukocytes. The two methods gave extracts with practically 
the same bactericidal properties, which were tested by adding the 
extract to an equal part of a fairly constant bacterial emulsion. A 
fixed amount of this mixture was removed and plated in agar at various 
intervals. There was found a considerable uniformity in the action 
of the various lots of such extracts upon the same strains of the same 
organism, nor did various strains of the same organism show any marked 
variations in their susceptibility to the bactericidal substances con- 
tained in the extract. These substances are apparently distinct from 
and differently constituted to the bactericidal substances of their 
serum, not being destroyed by temperatures below 75° and after heating 
to 80° activation does not take place by the addition of fresh extract. 
There was no evidence that the leukocytic extracts contained complement, 
either for the activation of bactericidal antibodies in serum or for hemo- 
lytic amboceptors. Quantitatively these bactericidal substances are 
insignificant compared with the bactericidal powers of normal serum, 
and it is unlikely that they are responsible, except in a purely secondary 
way, for the curative results obtained in infections in animals and man. 
Leukocytes from immunized animals yield an extract with no stronger 
bactericidal properties than do those from normal animals, and it would 
seem that these substances, as contained in the leukocytes, may be at all 
times simply sufficient for the destruction of the limited numbers of 
bacteria which can be ingested by the cell, and have no quantitative 
relationship for the specific immunity acquired by animals or human 
beings during their reactions against spontaneous or experimental 
infection. 


Autolysis of Pneumococci.— Rosenow (Jour. Amer. Med. Assor.,1910, 
liv, 1943), makes a preliminary report of some very interesting and 
important results which have been obtained from his work on the 
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autolysis of pneumococci and the biological properties of substances 
separated by autolysis. ‘True autolysis of pneumococci takes place 
when this organism is suspended in sodium chloride solution. It has 
been previously shown that the autolytic extract of highly virulent 
pneumococci in sodium chloride contained an antiopsonic substance. 
Further work indicates that by autolysis the toxic and non-toxic parts 
of the pneumococcus can be, to a large degree, separated. The part 
which goes into solution is the toxic portion and causes peritonitis and 
leukocytosis in animals, marked local reaction, leukocytosis and some 
fever when injected subcutaneously in man. Its repeated injection 
does not produce an immunity and when introduced intravenously into 
rabbits may prove fatal. The injection of the non-toxic and, as it 
appears, the antigenic portion on the other hand, causes practically 
no local reaction, only slight increase in the number of leukocytes, but a 
marked increase in the immunity curve as measured by the specific 
increase in pneumococco-opsonin. This non-toxic substance has been 
injected into twenty-five patients with lobar pneumonia and seemed to 
have caused material benefit. The author believes that by the injec- 
tion of this substance the formation of antibodies can be stimulated at 
an earlier period than occurs naturally by the infecting pneumococcus. 


The Cultivation of Tubercle Bacilli from Sputum.—'There has always 
been much difficulty in cultivating the tubercle bacillus directly from 
the sputum, especially on account of the many secondary organisms. 
Brown and SmitH (Jour. Med. Research, 1910, xxii, 517) have, however, 
by a simple procedure succeeded in obtaining pure cultures. from the 
sputum in from nine to twenty days almost constantly in cases in which 
the organism was present. ‘The secondary organisms were destroyed 
by treating the sputum with an equal part of 30 per cent. antiformin 
solution (equal parts of Javelle water and a 15 per cent. watery 
solution of sodium hydrate). After standing for one hour the sputum 
was centrifuged out and washed three times in distilled water, the sedi- 
ment then being streaked on Dorset’s egg medium. Blood serum and 
glycerin-agar gave negative results as far as tested for growing the 
bacillus after the antiformin treatment of the sputum. Fifty specimens 
of sputum were studied. Of these, 35 showed microscopically tubercle 
bacilli, while 15 were negative. Positive cultures were obtained at the 
first attempt in 33, or 97 per cent. of the 35 cases showing tubercle 
bacilli, while the cultures were positive in 4, or 27 per cent., of the cases 
negative microscopically for tubercle bacilli. As the cultures were 
positive, as a rule, in from nine to twenty days, the authors suggest that 
the method may prove especially valuable as a means of obtaining an 
homologous vaccine for any patient in a comparatively short time. 
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